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u mmm£m^x-£fa<7)mm£m>&zt£mmt^- 

iz&m^zmii- & s£-avc*£4 
ymxmizti^x .&%<ti> 3&x'mimm%&®x' 
b&®ft&23gAzm$z> aaoftssem^fc 
ms&coMk. m£$^4-&x'$mx'%R-i*j<u-v 
vmrnzmn-tz mmtizm-tzmsw&m^zftzm 
m^kLxm^x*f%-t-zmmma.<r>mzfti8.L. iuib 

& £ fc t -r s 

[is*3B4 ] mseMft&&mzmtzim<?>ft$mm 

m'U v ^'®IRB^SIJB-rSffiaS4<0*Sr-&-tf i fc £#8* 
fc^6f*;fcJf 3 ^Ifi48<7)fe5iia^. 

t=»c-r**/^ v i«iiR*»je.-r4«jMui^)a** 

tri fc ^^i:^Sfi5RJS4 CEtt*>fe*8£*r8;. 

-v vmmzffifi-tzmMmmiV&k , **^«4 

*tt4 ess** mmm&gmizm s mmikMt 
*$k murtit&mmztti-&fk3mE. k coi^tw«*^ 
^Ltz^Mzm^x^mt. ^mitzgmm&k 
msttm&m^kfrb&zmKmns&z^MLxm 
^tsA^mmn^-th^k mmk-s-h&mx 



mmzim&fm&m^izfc itzmmw^x- ? ** t 

#fcy6 1 fcMKWU <9 * - * £SI tT«at} LfcMtfXr 

^v-y immtrm&i- &ifr$ii&*ti£mmm.k u m 
jii^v ^^mtmm^m^zm-^ t? o?f -y ? 
mmkmmim&m^izmttzmfflw^jt-fZfkt 

XMm Ltcm&cof§\£ i)i<X< -y J£.^--l» i o tc 

mm^m&'Th^ii^ti^mmmm.kL. mb.l%^ 
m&im§ii{mgLi9^iztt-f-&T?a^v ?m*k m 
tzmt&m^izm t^mmm^?* -? zm txn.& l 

fri^izmp*&z\k*mmk^hm%m'7%^Lwm 
m9<r)\ xrttfp i mizmmn&mmmk. 

^»£tS-^1Si:^li*JB3>3:^Lil*J«l OOUffi 

1 2 ] 3feT'^ai*Itl>5rfei*(7>rtaf i> t < « 
9\-n±<DMm&S^iztHff&m^ith^k LtzHmg. 

m/i>^m.m±^mmvx , s^#^*4fe-c«^rig 
«^aBte*j«t*ftjife«^**aj-*-*£ swat* 

3fer*3S«rig^^i«-cftS£fc *mib-rm?m3 
^ » tis^Ji i 2 <ov ^i^*- 1 ntcia^cofeMfii**. 

[fifjRJB 1 4 ] fUEflWHSSaaii. SSr#tf 3feT» 
SWSrfeirt'ifc S £ fc $r1#jafc ^Sf»^« 3 =5:^ LW 

HulBft*fefI^^S^-ri.l^iiLh^4 
fefeM#<?5+"C««*«ib*:fc«rS«^(0aUIS:Stt«* 
Si-C*>S£fc*^afc-rSft*«3^V^LIt««14 
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im& 1 6 1 tMEibttUM*. mimm&msj-z o 

%k 1 0 0%X7 l J •yt>7'LtzT?zi-?1- v7mM.lz 
/MttfcJUBU mifeg>hS«k l 0 0%<9fii)2:8lf?!ir 

[»*^ 1 7 ] t?neft/|Na*«±. 4 fefeti^a 

< 3 feOfl-^O 5 i o*JHH 1 0 o %t lxwer 

*fefi-^*^^ai$ni»aw^co2fe*it i o o% 

aiiW<7)2fea<k Uc 1 0 0 %OTk&ofcl*jrc^ffl 
£iVCU.I>a*£ 0%*>£> 1 0 0%<7>I5HK7 1/ >y 

tttUUli* fT8B«*fe©#tW* r?o7f -y ? 

a»£ o%#>£ i o oxnmmz? y y e>^t^ii£ 
x-hh i fc * ie»k -rait #11 3 &v > lism 

[11*1119 J ii5ffiT?a-?^--y 4fefefi 

a^sssftsstww 2fe#k t k i -cs 

£#k it^mt^o^WfjS-T'^M^^T^-i.SiSrO 
i oo%<n$miz7>j v\z>7-t&zbt,z£^x 

\^fii^\-m.tz\tWm\ 6 3:^ Lit** 1 8<0lvf 

n*> i mztm^wmfm . 

[fjf*Jf20] 4fefe«^S^< 3feOd*>. ft 

{CO k LT, frlBft*fefi^-*^« 94>3ft*iP»1-S 
CI k fcttftfc -f -5. M£$ l 9 (c jEtt*>ft*SS#ifc. 

2 1 3 tmttm&msftnmginim&ztt 

feS^*»ib4fefefi^<7)feSg«€rfi3 ZbZmtbT 

sit *ji 3 &i > Lmwzm 2 o cov i-mfr i Jicriascofe 
ftefi-f- bL.®t>ntz4 fefefi^- 1 *t*fefi# k <o*f 

fe«#*»^>4fefefi^<7)fe^^ff a £ k £*&£k-f 
4 19*31 3 &v > Lf»*Jl 2 0 w vrftA* 1 JHciSi&ofe 



JBfcO k LTfrlBfefi^*>^^iI9^^&SJJll^2fe&« 

l . -^sij Lfcajawho 2 fej&»'k t, mm b K^tim&T' 

^mztix ^&aa£ 0%*>£> 1 0 0%cr>®,miz7 U y 

nmzts^x. msi&m^izttfct&mmb lx. mm 
*b%&®&<vmm.£ttWckmE:bL, mwckms. 

(±. HOiEfeft^?: 0%fc 1 00%X'? y y tf>^Lfcr 
^ n7f -y ^MS(* J: S 4fefi#-CWgiai««r«*li«r 

ier^nv^>y^a»kL. uati^v^ii, Me 
fe«-f-*^s/Mi*$r^:aiL. m?M'bma.t ioo% 

< 3fecoft^5*>cO 1 otitic 1 0 0%k LTfTEft 
«fe^A^^ffl$nSMJil3'h<7)2fe^k i>lz 100% 
iHTb^^tT3-b<r,m^^m^m*)ML. ^WLti 
mWVn 2 fe#k i> tc l o o %«Tk ^-5 te*jflrcT« 
$ilTV^SM$r0%^<bl 0 0%c?)ffillt;^ 'J yty 
^-TS £ k J: oTJMtt- & £ k ^#mk fSM 2 
4(c|5«c7)fei!!ra^„ 

[ is*ji 2 7 j mzttm&sgsiftnmicDmbiiZtt 

^feft^k LT. lt*JS3^^LI«*Jl2 0 WTtlfr 
1 3S^lE«^^a^r&tiJ; oT#^>^«Stc7)4fefe 

r-7)Vb & WimumktfWZ &tnx £ k t«p 
Sfk-ri,IS^^. 

B^^ffife^i■¥•^H^g-r&s2:-#^7t'4fefeft^■2:*J^cf s 
mmft^m^izm-&mmab<vmi<nm^tt& 

Lfz^'Mzm^X^mi-h&mBMMtii^b. m 

iimmmm.M-ft^®x'^m Ltz&mm&b mt&tm&m 

^k*^SS-|^<SOc03fe^^jg!JtTS^^4fefe 

mxa&mt* mmftm&m^bLx. 'j?*<bt>. 3 

«^k . S«-frX^!4 ftTSWrC* y zs'fflm 

zffij&i-z wm±.tzm-r s«ss^m#*fflv^£ k * 

EM&k-f&feMJlglS. 

[ ^*is 2 9 ] B5fas5saa»aj#K<±, use* ^ 
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mtm^m^zni-^smmmcomt tx. b 1> 
vmmm. 

i m#m 3 o ] mmmmMMta^ma . luia^r 

Rrt«ftm#t=*f £«3Sfi»<7>i!fik LT , $ £>fc 1 & 
*>«Sr-&tf £ fc £ Uttfcf *i k ^1Sk^l»*3l2 

ssemmMMt^fstc^m l fcSjsss k 
m^-2r^tfi-r.i.4fefefi^-mai¥S^^L, ifrissiiM 

k i . 3fe-C"*«^=5rfei^T-* 

smisofef&wtaifefi^k LTflj^rwiE-r*** 

feMSgta^fc^T, 8t*«3=flrV^L8ll*«2 0O^-f 

■ti&tt Ltz&'&jtm&T--7>vb „ fnefeft^^ t, k tc 

«Efira#£S£^4***^"4fifefl-§*£liW-* 
fflWWaJW, 8t*fll3*v^t»*«2 0<ov^ 

±fcj«it*mwiK«icis^t, imiHttfi 



[000 1] 

[»»7><W-4tt«#»] *fH!tt. L« a* b* 
GB^rk'cOfeSratcfcttSfem^Sr, *£*tf4feOfe 

[0002] 

a^-EPBW&IRtefcL (Y) , 

(M) . yry (C) , m ( K ) fcJ:* 4680*6* J: < 

tfeffUSr^L* a* b* N L* u»v» fe£|SR\ ^ 
^m-WCfflV^ftT^SRGB-feSiaSTk*. 3&7£fe 

-Qim-t2>t%r&izli. 3»5cfeffi«U:tf>fi&**4<K7C 

&<%jffl<7)$mvh £> fc*> 1 M 1 £tt*MH£-?. 3 #te 

feSia±<ofeft^-k . *<ofeft-^£W»-r&4-fefefi# 

[0003] Z<D3 ?^7cfe^fS]±<^fefi^- k 4^7cfe^ 
r^tJffS 4fefefI^ffl^*>-ti-$:^^-5/itf3C0* 
5*kLT«. Y, M, C<7)M?r»:tfiLT*^T€l^*& 

ffotl(K) ^iiira^-^^fek. K*^M^»*^*& 

&*mZ-t&imbtf$>&. AffiU. fiWHtKriTOjft 

[0004] fiajxff. «Sf5-2 92 30 6f^ffil: 
iefc$*lT^£#j£T-U\ i-f. Y=0%4^«4M = 0 

^(ic = o x^^-Tx-n^mmumth 4 & 

-?-cOK*tCt¥- 5 T*t^fefi-^^W^-r-S.Y. M, COS 
&m5£t&£olzl,tzi>cr>Tb&. ziilz**), mffife 

<r>&mizmLL^. mmiz^ &mzmitzmm.<?>m 
fflimmz%&. 

[00 05] ±1Z, #gB¥6-24 25 23-t^ffitc|B 
«$tLTV^^T'(4 s 4-fY=0%^3ttiM=0%^ 
-^{iC = 0 %&tzliK =10 0 %<^frTTM^feft# 
^S3K-f-S4fefeff-^c7)Ki ^ffSB-ri.. 
Y=10 0%i3^{4M=l 0 0%STtJ4C=10 

0 K = 0 %o^Tr^^fefi-f-Sr»s-r S 4 

fefe«-^<0KS (jft/hSfi) $r®:i±5T-&. Z\<r>£okzL 
-?-OK»^^T«^feft-f-^IR|-r^^^Y. 
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9. &*iiti4&?wmitoQ^i**mzim-i-& 
zbwx-zt. 

[0006] zzx\ -wm&xjj-t/u Xdi. #a 

V >y ^'©JUt V > a £>il4 . iJf^V •>/ i^JP&fc 

<4. fe«^£ff^4lilK<£ffl$*i.-f> b^- *?Av?ts: 

y 7^<7)sm&tfmmzti~t$'tzz t izx *n 

[0007] LfrL&tft) . _t3£c94 -3 &S&fctfD3fifc 

-ttcb-h. ntifeiltlY, M. c, 
K 0 %— 1 0 0 %<?>&mfrh9tixT Li 

[0 0 08] 111 4(4. 8£*W*ftfctJJtft«B«taj| 

tSUVit. 014TJ4. «tt^L* (BJfjg) £Ug 

4. ^Wtl, ±^^^6-24 2 5 2 3^ffitC 

tiEmx-KM.zfflffltz z t tf°smk%z. z^ix- 

14. L« SBcOBflSSH^W^t^rS. 
[0009] L*»L^A^. iISi4^Alx y i^IER^ 
frth* @+. MMWcWartWvMWR ( l« =A) £4 

**jSL/0*4. d^4d^r^NV y^©Jll<7)^ft. $ 
*rt^L7t^OKfta*teffl£;h.4iY, M, C(40% 

— i o o %<r>$mfrwixx t-t v\ ssi-r & c: t **t* 
MV<yy(aisi&#ffiL)t±-e4feT'WSBr^«tffl ( l 

[ooio] tfz. mz&tKK^&Mmizts^x . & 

^SP±T'ft 9 . £c04 3 ^hfP±T'^fe«**^^V 

j«xi»^t>. «5rK£srai^4^fc<4-e#&7!>^ 

[00 11] 

g£-#-if4fefefi-^£»f4|gH::. STORfc 



Zft±.2itZ>ZktfX'Z. 2 t>lzTfrm.M2ivfii'^* 
-?lzX&mm.<r)mWZ'noZbtz£~>xW&. s^JKiJ 
4tffeffl5r^~JEtT«FU: U*B**SHW*£i:jSfnjr 

<?-<o4 d^fe«raga^ifmL^m«®«^«^^«-r 

4Cl i: ^SWt-ri. tcoTft4. 
[00 12] 

7t'4fefefi-§-Sr*«-t&fefliBi^tCfc^T. #AW-y 
S^RRSr^JE. LTa^feigrtWcESfc £4 4 a fc&*£ 
ik^i>Zbi:nWtbL. ^^ZitA^Uv^mmim 

&Lx&®t:&muzmmx'Z 4 ia®±^>ftajs^m- 

fc£#tai:t-4km:*£>4. 

[0013] Witf . i!*5r< t *> 3fe-C«KTOflrfe« 

#jgM«<7)«ifc. S^-^^*4€i'C»lT§B.o^yN'^ 
•y 5flW»*»£-^4 ftiE±^]B-r 4«^Ofefi#^tt* 

1(tt&m&m&b<vM&wm*t>ftf8.LttTMZ&*3 
M^l^< S 0 ^ 3 feSr^SI UT«**tr 4fefefi-f-£* 

-y ^M^}SJ£-f2.eJiSfiWiffl^^3 
$^tci=5r^t«^OfjfB^^fe^^v^ 
•CKfWM&fi^i: llt^*feff #fc«J6-*-**v<p -y x'jW 

[0014] i^M^lf. ^< 1 1 3fe-C*Jl^r^ 

-t&*^V>-vi?fflm?:ffi&-t&&mS&<7>mb. SSr-t- 
A,ti4&X°mLX'1*&.'0A*\/ -y ^iJRRSr)HJg.-r4 ttffi 

m#(c*t-r 4«jsa« imtt&&&mz%>v&mm 
[0015] $^>t=. ioia^-fe^aa^t tti;. 

^^4 3 ^rfe«ra*«Sr 3 y b" a-^(cSW?S-fr*ro 
^•T5tft-C#)4 0 

[0016] i<?)4 9 fc. *fKBT(4*^N'U -y ^JRRSr 
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mv •/ vmmz «t ->x&mixz%<%^fz o , 

[00 17] lit", -ft»fefI#5S^-rSftffifi. * 

z-&A,tf4&e$tm*imT&ut'-<u -y i*tm*m&t 
mmnKmLm^t&frhtztb. 3&x'mm*tm:-&M 

tflsw»srmfc:fWfi*B»±*asitr * - fc t= «t 

[ 0 0 1 8 ] & . 4«5:< 4: 1 3fe"C*«BTttSrfytfC 
[0019] 3 6£flffl±fcK-r&ft*fem#fc*tt-* 
*>jS>1 0 0%<0KHtc^U vtry^L3tS«i:-^Sik 

a*TS*4. 

[0020] *fcat4M^Bi(=«"r4«*fee#t=j«-- 

fiflO^St < t tvvffi*» 1 Ofctfcff LJtSfWffi^?;* 
^««fefi-^tC>Pf-r I. T ? O y ^MMlCJfS t-T 

•y S^WigiWM.* i fc36H^lc#i fe*i*a«M&2Eiairt 

[0021] **s»2s o%t ioo% 

iBUsft/hMfc l 0 0fcwlB*asW-4£fc-c*ifrr 

3€L^fI^c03*>c7)l-^$:)i(c 1 0 0%t L 
ts ft^fefi^*»^a8s?tlSSJJWcr)2fe*<fct.ls:i 
0 0%«Tfcfc**T3fe(&»*<^*** l 3jEU ^ 
aLfc«tW<i02ft**fc fcJC 1 0 0%UTfc<c-5!t^* 
t-^ai V *4 Si£ 0 %frt> 1 0 0 XrtfflmiZ ? U 

[0 0 2 2] 4Jtr^O-7f-<y ^Sitis 4fefefl^<7) 



<?>2&t)<bi>izimi:%^ fcmtix-^m $ ttx ^ s a* 

?:0%K100 %(M&W,z7 V v\Zv7-thZh\z& 

->x%\m-hztitx%h. 

[0023] ±M<v£ oK&mjj&zmw 

4&&m^*ttm&m^tttmmix$>dtt$m7--7 

rat:** ffis<ofem#*^ 4 ftfe«#^)fa» sir 

coft*^^^fefi-f-i: L. »i?>nfc4fefefi^si«« 
fc«#fc*5*ttSBBflMp/!>. #5-A7JWSs£fc^8H-& 

fcwsint^^L, ^Ltim^m^xnm^m 
iza n h ffS<ofeM#*> ^ 4 fefem-^<7>fe^8i£fT d 
s:tms. ttzz<ni.o\,z'Lx^m^t^mx^k 

Zt#X'%&. 
[0024] 

[^Bflionsfico^] muz. ^miofsicommcom 
mzm"7v>v?mx'hh. 1 u&mmmmMft 

SBs 1 2«YMCK^r'J>-^'gBs 1 3<ilS^Si@:!±J 
SBs 14(i$iJ|5SMSffaiSI5s 1 5<4«5SS«^tU^ 

sPs i6««iia*^aPs 1 7<±YMCK<g-^*aj 
oMBdrra, ^fe^rasrc ielab(l- a 

IELUV (L* u* v* ) , RGB^fc7)flfetf0fe»gja 

^s ab<7)mi<kts4:&&m^X'i>7m^-&z 

[00 2 5] «Sa»ffmSI51 Kis ^fe^(L* 

x=mti. zcr>tzm^&Km&.m^kLx , ^=3r< 

«IS^fefI^ttt(c. S^^/sf4feT'*^T'sSfio 

SrfflV^. SiiM*»:a5gS 1 His YMCKtf'jV/ 
*12, liSiii^aigpi 3. MRRSi^Hi^^, s 
ailtf'Jyy'ail 5. SJSSSi&SSBl 6>5ri:s>-& 

[0026] YMCKtf'JV/ail 2<4. ttSc?)^j£ 
\<^ZbtfX'%&. t*>^. Y, M, C. K. L* , 
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m*& z t tfx-z h ^utawrc* tin. o & 
umzm^xL^w z^mizts^xn. 0- 
26215 7^&wizumztix\^m?>-ttt>m.B®m 

ICiS^rft^fflV^SittC-TS. ClOTMCKtf'Jy 
*"Wl2Ttt. h&COY , M, C, KSrH 

mzy >jyh LX *5-^*-y ?-£fft£ U ZCO/jy-J* 
•yf-fcSaKfcWfeL'CL* . a* , b* OttJr^T. 
Y, M, C, K«fhL' , a* , b* CDttfccOlSgfcT) 

[0027] P&Mfigaigff 1 3ii. S£l$< 3ftt« 

3KT'§s^col' a* b* zmmmwtRLT. ;«l 

♦ a* b* a>^T?nn?^-y:7fiS5:g:EiiU £<50T? 
a-7^--7^Sft^L* a* b' icjfctT^l&SSiiJt 
MW*?* £SI t S £ i; -Ci^MS^^tfi-r 6 . 

[0 0 28] 02ii. *%BflfiOlglco|ISfi60^®tCfctt 
SS^fifiO*ajtCffl^S L» a'b* fflco— CTco^BJ 
02Tii, L» a* b' fe^ra^fcV^T L« 
«l£-&trt8t«ft*5:L* bC* <r)2<!&t¥Mi^LX^ 
•6. d£02»:7C¥WCfe'V^TY, M, C, KiZ£*)jfm 
*Itffi:%littgimmt>tiX\^. #(c02Tii. K£|$ 
<Y. M, C<03fe"C«RHn&Srft« (Sfcfr£f3) 
^Srf+LT^LT^S. iSSSM»aiSPl 3T'(i. £C0 
#Ha^#L^fettil*I^L« a* b' Z®%lW"MiKLXm 
mmm.£Miii-t&. a' b' 5rM 

[0 0 2 9] ClWWT'Ji. YMCK^-f'J^-^gBl 2T 
MLitYMCKtL' a' b* t<59«ffc<7)*&£ffl^Jt 
S^tt J: 9 , YMC^g|atc:fcft-g,#ttSr 

n#il|LTT-£SfeTj£-t'&& (n+1 ) 3 fflc^YMC 
K (K(i^(C0) cnmfrt? (n+1) 3 H<7)L* a* b 

• comZf-WLX. ZC0?MZtltzmt<7)L* a' b* 

zmw-tzztkLtz. 

[0030]i3li. L* a* b* *t7;n7f^ 

£-fS2 lfcr&vvc, SS-^V^YMCCOV^tL* 1 
S-OtLTL* a' b* *>£,Ki:«!l902fe£^aj-f 

YMCcod^tftfcOfc^SMiffST'fcSa^ ^ 
LTtlt«SrM^L^V^^<iL» a* b* coffin 

ZX'li, mHZY Lfc ZbkZ LXmm*& . Liz 
Y=0. L* , a* . b* *^M, C, KSr^f 

mt&ztkztcz,. zv^mu. YMCKtfjy/ai 

1 2T'ffr£L*:YMCKi:L* a' b' i; <73«8fc7)ffl£: 
[00 3 1 3 *tCS2 2tCfc^T, TO3*l*:R9*>2 



Zbli. ObVtz&ifi^m&X^^Zbi^t. S2 2 

■wi, £o<t a \^tifrwnx'$>~> 

**§£-li. MtRLfz&tfT-m&T%fr-?*:ZbZ*i-<r> 
X\ S2 3IC&WC.. ^jffl§ft£SD<D2feMi:C<7)3 

MtCO>-h$V^SrO t LTL* a* b* frt>Kbn*) 

TfaaJI-f £ „ Utfr'oT. M=0, L». a* , b* 
£>Y, C, KZ^ffl-t&ZblzKZ. 

[0032] z<D?wmmzi$Lx t, , mm t 

«J$iX*:J£>5<D2fe. CKO^tiY, CairYtfbfoBttl 

•C* 6 *>sa»£: s 2 4 (;iJ v . v vfixrt>#*-e 

l>„ i<O^WiS2 5tcfc^T. Kl^h^i/i'OfcL 
Xt^^ZObLX . L* a* b« *^KtS'?c7)2 
-fefc'WS. C = 0, L* a* b* *^ 

Y, M, KS-^J-tSdtl^S. 
[0 0 3 3] Zcr>^®mmz*ILXi>. S2 6tC:i3V> 
T . ^jSJS ix^^i 0 «0 2 few ^-Tix*^ { »-C-* 

&x'fohm , or>2nmfi.< l zt£h\£¥X']bhtf. =f-mm 

g&blzi. iX^-?ti*>&ntz%-?X LtomHrtffo 

ZCOm^lZte. S27tfcV^< 3 0<?D^BJfc:tJU 
T Y M C nWvbmtf t> o fc i: $ <WSHI£ 

[0034] 4MSfeftWJEfc^V^T ; pa!Lfc»"3 2fc#fc' 

TIE t^b -T &^8Wfi* aBRLfc^tc^FMSitT V^S 
K*>\ ^SfeSrOt t^*^coa*T*l>. ^tTS2 
8tfc^T. £oaft* { ftO^<40%i:L. 100% 
ZM£X^&i%£lil 00%b^-&ZbX\ T^pvf 

[0035] innaasitiigpi 3<i. iia£@aw:j&t 

m<7yj?%< b b^rtifr 1 ^tz&iPt&EMW*?*- 
fzmtxm&m&$nim-t&. z.o>wm>u*—9 

iv^L, L* a* b* £A;>3fc LTS»J^n-5^-^S- 

[0036] StR^ilitL' a* b« li3fet«ST* 
^.fe^a LT v 3t^iH^a*^fl6ffl L-T Y M c K * 

±ss.ttz^. &emmm<toz-htix*i^v-vi;m 

mZMz.&ZbimbA,b'%\,K VfrL&Wb, ^§ 
0%tc5£v^-&tc:f±^>'N'b •/ >^iJRBiS:}1IJ£U 

*\,*m£i>h&. zcnxo^zbt^m^ntm^iz 
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li, SMlLfcL* a* b' ^-tSPSSM^ffifflLT 

!*fl|R£g|J£l/Ovfrj&»o;fc*£Ji, -e^jMtRS 

[0 0 3 7] ±j£(0&ot,z^ ZC0MTI,mZMi< 3feT' 
UST L* a' b» S^^-tf 

3feTH3KT'#&feHgOL* a* b* J-»,^tJ:V\ 
H&£. aS:^3fe-C'?PJT"^S^c7)^aS:^< 
3&xmiX$ fc^tzib. BWUSt-Ctfil 

»rs ^aa^jc-r-g. l* a* b* ngm&izw o , 
asr-&tJ3feTB3a-r# &fe«t«K= otc-rs tws 

ifi<^o7t^-. *f**>L» a* b* SrYMCKTiiS 
St^^<^TLi3tto, a$W^-5^-^c7)|^ 

[0038] <I<DJ;-5£LTiSga»»EiigPl 3l;*>v% 

T, Sfe-CWS^Iiil^felSOL* a' b* k£<5DL* a 
ait coaDtOffi$r^^-& £ k & . 

[0039] ®mmmn\m 1 4ii s a**x^»4 e-c 

iOL* a* b' ^?Si!c^«LT. Cl^S«^fL^L* a 

• b» fci*it=itjB5^-sa*agt<7>«jRco«^s:ai-r 

*W8X'* L . 5 4>fc#;N'p -y i^Mfriffja-f 6feisS<0 
*WB£3kV^8»t«l/CV*4. aSrffl^Sifc^i-^T 
mT5T#g=5rfe^«i, 3fecy)^T-m^^^2r#L^ 
jj*Lfcfe*.J:'5fcrt» t 4. L*>U 4fe?:ffl^T*^ni 

ti&miz^xiz. fi^is-vUfflmizji <ommzi±m$i 
zti?, nmL%^&MEffi&miLXL£ommx'$) 

6. ZcrMWmmMtmi 4X\t. 02lc*>H-?>*l->it 

arc* Ltzii^v y im&*mtth&mm±.<r>\* 

• a* b* *asKWW-*. a^LJtfe^eAici-pT 

[OO4O]04lt a$r#^'4feT-^^T'ao 
^^V-y^ilJI®5r}W-rS^<7^l-^±<7>L* a' b* 

crmtRjim<v~m<7)W,wmx'h?>. t-r. B4tzm*x 

vkLtzJ: d55r3feT'ff3ST'# &€iil8?HB®S±K& OB. 
-?3&-feT&£jf S&L* a* b* Z&t&ft&Ab LX 
*ttTI>. ^OfeW^AcOgiiJli. Wxlf. YMCK 
tf'Jy/Sl 2tMUcYMCKi:L* a* b* k 

^tctJttS«-lft5rn»SilLT-CS'l.^^^^. Y 
M C £T A*# OTAOIOYMC <y)^-& < k t> V ^;h.#> 



-o*n0 0%t^SYMCK <K<iS£0%) 05ffi*> 

<^l* a* b* <r>m&^m?hc\txn&-tz,c\ttfx 

[ 0 0 4 1 ] £ 5 LXn&Ztifz&m&Mt^ 3fcT 

£f^L-tYMCK5r£fi£L?y§-£\ *gfefl*±<S< *P 
x^ixTfcO. #AWyi^iJ|l£jg;i£,rkU:{$^k* 

fcttrt^U -y ^fiRi&8IJSU*U^t>AS . £<y>«k 9 
& T ? O-?^ >y LT YM C K £ £j£ LT X? 

TV I^T^1£kLT*»rr&rt\ £> 

t/^jeariti|) tz#j*i"9iXm*9U&-t6is a* b 
[0042] ISWUmPMTi* . &Mft&Ali, an 

v y vim&ms, ^x&^4&x-mmm%-&mv>& 

Z»ttX%Z1rmX'$>ixtft'cvJ;ottmxi>J:\,\ W 
z.tf. 7>-^A(:Sl)?L7tL' a' b* IZMLXIMZO 
*fl i *«IJ£'t* L« a* b•<7)^£a^R•rl»i:V^3*J£ 

[ 0 0 4 3 ] mz, 04 ICS AT'^ Ltzi. d ^rfel^l-^ 

ACOL* SrOfcL/ifet'ft-S. d^T-fiL* =0i:L7t 
#\ £<?)fei^h^CBf±. S5-^tf4feT'W^r^^:V^ 

X. fct, L* =0t L^* < a^tf4feT-S^Sg 
^.Bti. nm-t&&®fH&At<7)L> a* b* 

[0044] -tLT. fe^W^A k*rtD-r§feJS?K^B 
P«ySflMR*«fi-r4«»OL* a* b« tWOSti. 

-mz. m£Wcmt,zi\iz.fzYMCK.cr)mx.-&£>-£<7)b 
wx-mitKhh* a* b» ^jB-rsfc^a*?:^ 

U £i0g±a*kL* a» b* k*»feYMC<0^ai£ 
YMCK#0%-1 0 0%«fiIrtT"^0, fiO 

UTx-bixtf s asr-^tf 4ftTW8nnrw , 0' y 

RSS-iWfi-fSt^k-rn^iv^ ^/c. YMCK^'HEffl 
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"Ifri^^ y ^$0ll?r}ISJ£-ri.fe«Oi'Hl5±c7)L 
•a* b' *mBttiZ.bifiTt&. -f-LT. 

exmx&flrZffig. Ltzm&izim lx a ^sasm 

[0045] ±j&<r)ffl%Ti*&&[*lj&A t&&r\-&B b 

<r>mx'-ft®m*'iroJTmm^tei)K m^ti4^x- 
i>£\\mm. l* =ot^-g.*A^feMe/h't'YM 

CKtf0%~10 0 %<9&fflf*lT-£> 0 fiol^feW**^ 

[ 0 0 4 6 ] 0 5 Jiu #3&Bflc7)m i c7)H{ficO^©^t>^ 
TL* a» b* *»^>»Aa«*«ai^'5.5!^l<7)— ^JJ:^ 
•r7a-^-hT'*>S= £"fS3 Hz&^X. M3X 
nkLt:Jj&%flz£*)^ W®ttmb%&L' a* b* A 1 

♦ . a* , b* , K achI0 *>£>Y, M, C£^!|-tf>. 
•I^iiHi:. YMCK^ErlO-^gpi 2T#)£L*:YM 
CKtL* a* b* t<?)1S^ffl$rffl^T*A##^ 

[0047] <XtCS32^fcV^T, S3 lTTOLfcY 
MC*<^-eixO%— 1 0 0%<^KHtc:AoTV->|>*^ 

tLx$m&&7i-&. 

[0 0 48] «EH^A-3TV^(,v^-(± v S3 4^*iV^ 

t, &*w-i>iii 3iz?]k-ttm*b'iz£r,T. mmmt. 
t&sL* a* b* *>/o«»hssK Bin * 

LT. L* , a* , b* , K oin frCY , M, C£^f}|!l 

-ri>. z<ryfm&. YMCK^x'jy^asi 2-c#«t 

^YMCKfcL' a* b' b cO^tf0ffl$-fflV>TM^# 

[0049] &£S3 5fc*3ivc, S34-C^S!IL^Y 
MC*^il-fiX0%-l 0 0%OffiH^A-?TV^*»S 
*»£tl^S. SEBteA-p-O^it&Ji. 2t«U7)L* a 
' b* ltmFF*im%&X'i)')K aax tettEL%\<\ L 
titf-oX, S3 6t=t>^TftAII*K oai li^fiLSr^ 

[0050] tEBfcrA-oTV^^StL gitiLrtrg^ 
SK oin i:K=l 0 0%corBltftASSK flax A*ff?tr 
S37(C*3^T. &'hS»K min bK 
= 1 00%fcOlST'SAMSK aai £imTI>. Wl^. 
If. tt^WL* a' b* S/hS4K oin tK=10 
0 % t WffiTMiR Ztlti K t e ro t Y M C *^?J L , 
,1 CONSUL*: YMC# [0%, 1 0 0%] sOfEffl^A-? 



^T, S3 7tCt3{t&r^^^0jS-r^fc(C±^T 

[ 0 0 5 1 1 H6fct. ##£9}^ 1 cOHSfi^JIfcfcV"* 
TfiAM*^{tifi»ia^T^t^SL* a» b* 

±KEcom5cOS34lC±3^Tft/hMSK mill £ 

[00 5 2] £l?*S4 lfcfcWC. l^HUfcYMCW 
Wfix^J- 1 0 0%fc LTL* a»b» A^KfcJl'XD 
2fe£iW£.> YMC<r)3fei'Ml 00%tc-TS*» 

• a' b» c7)ffi*^±S€iT'S>.2.fli*c7)©V>fe^eWc: 
1 00%fcf5i: r^tti, *^YSrSiRL^ 
dt^LTi»BJ-ri>. LtztfiX. Y=10 0%, 
L* , a* , b* j&^M, C. K^fffl-f&ZblZZ: 
•S. YMCKtT-'U^SRl 2ff^)SLfc 

YMCKtL* a* b» fcc0l»SiCC0ffi2rfflV'>Tfi^#^ 

[0053] S 4 2 ^fc^T , S41 V^WZtltl 
W)<T>2^ Z(T)i$r£\m, CWvftLtrtfil 0 0%^ 
StTV^A^^SriB^S,, ±^feSr 1 0 0%t LftBf 

-T^t)^. 1 0 0%$r^x.^i:V->'3^i:{±. 100 
%b L/L'fe*>'±Sfet-=5:V ^ 1 S 4 2 X'\i.Z.(0 
i^tlO 0%b L^fe*^Sfe*^*^fI^LT^ 

[0 0 54] V^*»3&<1 0 0%^iSi.TV^%&fi. 

f±. S4 3^v^T, fmztirzn Y )<7)2&Mbc<n>o 

^m&x'fo&mmti i %^bi%iLt>tih&. -^hh, 

MfcCtfOA^V^Srl 00%bLXL* a* b» 

bm y )<7)2&z^mi-&. zzx'M. M>ctj>-)t; 

fctCLTtffiBfl-r*. L/^-pT. M=100%, L* , 
a* , b* *>^>Y, C. KZ^mTtZZblZftZ. 

[0055] ^ coj-mtemztt Lxh.mmb mmiz^ 

0 0%S:®x.■rv^-g.*^*^S4 4^^t3^^rlS<S () 

V>T, K£lftO£*fl 0 0%i:LTV^V^S:l 0 0% 
tLT. L* a* b* *>f>Kt^i5c02fe$-i^S!|-r&. 
uCTtt. C=100%, L* a* b* *^Y, M. K 
H-Wt&ZblzKt, 

[0056] ±sfeti^-f 3 ms^as 

^*T"«)S^0^2fe«l 0 0%mT(^Sii-fCfe 

L^U. ^-SlJi^^^i^TV^-fn*^! 0 0% 
Srlii-cL.^-3^*^«.. S4 6l,ztei\XZ<7)j;d% 
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J4, S4 7tt5V>T. 3®^S!lt±jViTYMCc7)S^ 

[00573 S42, S44. S 4 7 £)«AfH>Bfcfc:*$ 
V^T^jBJL^O 2fe#i:%£>i> 1 0 0%SrfS^.-cv^ 
i>L<J4. S4 7(C*»vC : faBUS£*« 

& K#±g&£ 1 0 0 % t L /£^<7>fi*T"$> & . * L 
T, S4 8fc*3Vve. £<aA*4<A<ttl&M:0%fcU 
lOOKHternftfltefil 00%b-f-h^bX\ ft 

[0058] a*:, m3TmnLtzo%—i 0 0%<OSE 

H^^U-yey^LfcT^av^-y^MfifcL* a* b 

38PWlfCrta«<0^:aWhOYM C K SrHfrT & £ i: ^T'^ 
So 05. 06TWL^J;atCT^DVf--y^li*fc 

[0 0 5 9] iWi'jCUs *S*tf4feTWS^riB 
b» CicoL* a' b« (cftOT&MKftftattj&o 

[0060] mmmm^TV 1 sit. mmmmM 
* a* b» tttm-r&Mmms.tcr>imcom*t>. l« 

a* b» fciHEU&on^fUy^^?. ^x'J 
>-^«>*Sfii: UTI4. Mill SAftfrlftM*. -a 

^fc*<T'#&. t>*4>U *e><2*\ L* , a* , b« 

A^sjg^fig^^ai-r s i t a { -c§ & t-f^fc wire 

£J3WCfcJ:V*. :<0|a|(:t)^tll ^p^F10-2 6 
2 1 5 7^ffi{clBte$ixT^SS^#^iai»Ill!)f ^J: 
43rS££fflv>*£fcfc:U d^SjfSi^r'Jv^gSl 
5T14. PSa*»aia51 3T»ajL7tL* a* b' t 

14-csajt^L* a* b* fc^-rs^jisaattfoig 

&comZmmz&ir£X . L* a' b« k*Ke-T&ftjI 
[ 0 0 6 1 ] 07(4. *^<7)mic0llSfi^®tfctt 

sBjjstaa«ra^<o-CT5r^-r^7-cs>s. H7K 

£^Tt4. _h»tf>Hl4 4:R«L &&^£&l>'fefflT;fc 
SIWlSrL' (iDME) tL«M**(K) ifcLTV^*. 



A. M£l&<3fcT'^lT'£l>fei&^iB£CfcL-C^ 
3ST# f>fet£ ( L* SC)|*lcr)L* WST^OVf 

izmm:mffl»s7* t tzmmmmzmAx-vk 

£S£ilS*h <L» <C) twvvctt, S^tf4feT'S 
*f* (B) ±(0L* fcm-6fi^MI?ftS. 

[0062] mmms.*:7v>73i 5-ci4. H7c^ 

tmjfc-rS L* a' b* ) CS^V^T, ^ttT^-r J: -3 
fcMM^BWttru^^*. H7"«4tBWH« 
ffi&±. l« ^il^mii^^iii. SH^Wi, 3»: 

jt^miZtiif&L' a* b« iS*k(7)Wffi*«C:<OJ:'3 

[0 06 3] ftjSMM^SPl 6<4, A^SiX^L* a 
• b* ^tMi^x'J^gPl 5T'«^U^f' 

mXi<TVV<m\ 5T#«LfcL* a» b* iftififi* 

b* s&^gjiaasr^si-rs-ktci^T. 
[0064] i 3 ttwmzz. or , fissmsirajgi! 

1 1 <±. d ^0fCii D L U TtS^ j±tft-^fcj£3B 18K 
A7J$nSL' a' b* tCO^T. «JiMM^:7 f, Jy^ 
SPlSCiSL* a' b* h j&jfi&JI k ^COffMZ 

m^x. mmm£^m-t&zttfX'*&. 

[0 06 5] YMCK«##thSPl 714. «jSMi*5g 
gP16(cA^J$^L* a* b* taiiSM^^16 

xM&Lfz&m&m.£m^x. ymck^exu^^i 

2T-1^gL^7-"/U2j:'9YMC^f!JL. A^^iut 
L* a* b* S:??^SYMCK$-S;ai-rS. ZCOMX* 
{4. YMCK^x'Jy^SBl 2T'f^f£L?tL' a' b» 
i;YMCKt^«^«^fflV^T. S*tt£&»®'J§K 
«tOA^$ii^L' a* b* fcWfSi-SfBliM»*^Y 

Mc^srrs. doid^LT, A^?n.fcL« a* 

b* ^JSE-r^YMCK$:^-fS^i:* { -C#S. 
[ 0 0 6 6 ] ffl 1 L^I5!IT'<4. -L$£<04. 3 ^rg3SS 
«SLffig|51 lAtA'YMCKft-^aLffiSPl 7£fflWt\ ^. 
J^T^^x-^ (DLUT) ^^^-SMSr^LTV 1 . 

^t-rSDLUT{4. ^W01J-C'i4. L* a* b' 
£^>#W£#8']U *<r>Wf-&<r>l.* a* b* tcYM 
CKft-^SrWil5ft^3»C7CC7)x-y;Pt-fc5. ffiSO 
feft-f-AiA^S^kSt. -?-«0A^§n^fefl^« 
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mntznm-tzYMCKm^zmt&ffls* &zx ^x 

[0067] £<^J:5&DLUT££j£-f&*:#>, DL 
UT«*jft«9£|ftffll8I±. SH^Kffi^-f&L* a 
* b* £^LT©iSg»i*£gB16KA}nrS. WiH 
if. L* $-0—100. a* . b* £-128a>4>12 
8iT*tLT. #«l£l 6^8iJL,-Cr^41 7* =4 9 

1 3m^>m L ^nm-rh^* a* b* sri^-fojiat; 
Mfi^spi6-c^3^nsi:. -e-oa*^fflv»-c 

YMCKff-f-Stajgffl 7TTOIL;fcYMCfc*. A*L 
fcL* a' b* (CitJBftJtrtt^jft^-^fc LTWt 

[0068] ZVXdiZlXL* a* b* KYMCK 
£±fi£^£DLUT£ft^6.Ii:#T#. ZCDDLU 
T£&mi-&ZkX\ L* a* b* (Cj: 5l»f-^« 
*£>*#B*£ YMCKCJ; SI«f- 9 *»#WIUC 

[0069] tl±. fijtMigffigff 1 1 OTMCKtf 
U^^gPl 2A>£YMCK{tWiJgBl 7£X'cr)ffif&$: 

-mcvmibLxmwL. ttc. nLurzikm-t&m 

<r>ffifSHz^xi>mnLfz. 3rfc. YMCKtf'Jy/ 
*1236»^K«M*-ryv^»l 5£T'?)»Jfm. * 

»nS?&4. gffifii&JgSSl 6RX/Y 

MCKfi^StttfgPl 7jWWWUfJ:^. «i.0TDLU 

JGBPTOrfritflT V xfltf, Y M C K * >J 1 2 

*^«3iS» ; E7 ;, J^7'g?l SiTtt^Tfe 1 ). DL 
UT»?&«f£^18T^l^l«£*>L« a' 
b* £©3iiS*Zfc?gSffl 6fCA*)LT. YMCKfi^ 
YMCKfi-^-WaigPl 7*»6JR»*flUrj:V*. 

[0070] *>t. *^i/7«ii mm* &jiT>< 

mj$X\ YMCKt-f U^SRl 2, SffiW"^*-* 

a* 1 o o % £ L^wissi&ajgis 1 3 , fflvmmM 
hj*i 4, t^ix. safiM^x'jv^gui 5^mmt 

MS'JSM <c 5 * - * *>SJ&&*»ae Lfzm&X'mM 
tUttfVy^mi 5Tffr£L*:L' a* b» 

-f & ,1 fc T. »*W(CM»'t5*-* £HfT«Bifttt£ 

[0071]36C ±aoSffi8T»iD LUT^ttTjA 
<7)L* a* b* l;*fiSf6YMCK^^]R»-r6«f!i& 

timmwzL* a* b« i«u»£tii 6*ca* 

YMCKff^-»ajg|51 7ft>6flM*3*l.*YMCKfg 



<0«H*4J*LT«>J:^. £jac3*ifc»R«:JflvvC. fit 
S<7)L* a* b* A^YMCKft^COfe^^^Td^ 
i:**T'£S. «a»K«e«16aVYMCK 
«#«Ui*17*M8fflV\ ffiBtf>L» a* b* SrA^J 
tL-CYMCKft-^S: h i. 0 Izffi&L-t hZtt~% 

mx-$>&. 

[0072] 08«, *m\<r)W>2<?>mkcr>WmZ?rrf 
:/ay?llT-£>£. 01t|5l«c7)g|5^C{ip|t^ 
#$#LT^Sr«B&-t^». 1 9«ilSgSiMafi«aja5 

t£>&, iimnmiiz^LtimmnBmiz&^xii. m 
mmsMta^i 3 fa, ^zm< 3&X'$mx*z 

COL* a' b* SrtiltfflSiRLT. <I<9L* a* b'A» 

mzL* a* b» tejetT^^^jestutawflp^^ 

tR^ix^L* a* b* 123fetflSt#6&*$t::JKLT 
l>*fctf>, PSM*^LTYMCK£±tfW*ltt» 
fettMtiffi < Wi. ^ix , y ^MR^IBi. & £ i: Ji 

^<om2(omik<ommxit. i&vmrnwmmizti 
\Yzm&RMtf#'*i' ** vim* nth ^itmnhtm 
&<7)gm<nm£jjmz7Frri>e?)X'$>z>. z.<?>%i 
<nm&<mmz&^x i> H W^feSS* cielab 

( L* a* b* )fe^^fcL. S^-Ir04fefem^ 

y. m. Kfc Ltim^iz-o^xmrn-th. %>%h 
a,. ±3&<7)mmv>&mkmmiz. G29a*4&&mmi 

Ztll,zm%.Ztl&t><D?ltt:<. CIELUV(L' u 

[0073] ®Qiizmttwmm2<nmk<mmm 
Kca. z(r>m2<vmm<?>&mizt$^xi>. ±m<vm 

[0074] IM»®]KlM*SHig8 1 9li. fSSSS^tiJ 
«I1 3T^I±iS^P^«45-M^-C^B£t^YMCK 

mimm&tLx, mtz^^m^nwm^mtT^o 

MX'IZA iSfflffli Zffite S * V ^^tiMS^JRSS* 
^SRfflt-S^T'ixtV^ PlSMS^aigPl 3T' 
®^U^3feT*3lT§.2.fe^{=J^-ri)L* a» b* <D 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color 
processing method which improves color reproduction 
precision by calculating an adequate amount of black 
considering coverage limit, when a four-color 
chrominance signal containing black is formed from a 
chrominance signal of an objective color space. 
SOLUTION: By a YMCK modeling part 12 to an optimum , 
modeling part 15, plural chrominance signals are used 
as representative chrominance signals, and modeling is 
performed between the respective chrominance signals 
and corresponding optimum amount of black. The plural 
chrominance signals belong to a curved surface which 
can be expressed by plural chrominance signals 
belonging to a partial color space being a color region 
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which can be expressed by at least three colors and four colors containing black and satisfies 
the coverage limit. On the basis of the model, a determining part 16 of the optimum amount of 
black predicts the optimum amount of black to the objective chrominance signal in an inputted 
objective color space. Further a YMCK chrominance signal calculating part 17 predicts three 
colors except black from an inputted objective chrominance signal and the predicted optimum 
amount of black. As a result, the four-color chrominance signal containing black is formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A color art characterized by determining **** that a coverage limit is satisfied and a color 
gamut will serve as the maximum in a color art which generates 4 color chrominance signal containing 
Japanese ink which reproduces said chrominance signal from a chrominance signal of arbitration in an 
object color space. 

[Claim 2] A color art characterized by determining **** to a representation point on a curved surface 
which satisfies a coverage limit and can use a color gamut for the maximum in a color art which 
generates 4 color chrominance signal containing Japanese ink which reproduces said chrominance signal 
from a chrominance signal of arbitration in an object color space, and deciding the whole **** using 
this ****. 

[Claim 3] A color art which generates 4 color chrominance signal containing Japanese ink which 
reproduces said chrominance signal from a chrominance signal of arbitration in an object color space 
characterized by providing the following Two or more representation chrominance signals belonging to 
a partial color space which is the color gamut which can be expressed by at least 3 colors, and a group of 
the corresponding optimal **** Japanese ink 

[Claim 4] A color art according to claim 3 characterized by including two or more representation 
chrominance signals belonging to said partial color space, two or more representation chrominance 
signals which belong on an outline of said partial color space at least as a group of the corresponding 
optimal ****, and a group of the optimal **** which satisfies a corresponding coverage limit. 
[Claim 5] A color art according to claim 4 characterized by including a group of the optimal **** which 
satisfies a coverage limit corresponding to this representation chrominance signal and this representation 
chrominance signal about further 1 thru/or said two or more representation chrominance signals as two 
or more representation chrominance signals belonging to said partial color space, and a group of the 
corresponding optimal ****. 

[Claim 6] A color art which generates 4 color chrominance signal containing Japanese ink which 
reproduces said chrominance signal from a chrominance signal of arbitration in an object color space 
characterized by providing the following Two or more representation chrominance signals belonging to 
a partial color space which is the color gamut which can be expressed by at least 3 colors, and a group of 
the optimal **** which satisfies a corresponding coverage limit Japanese ink 

[Claim 7] The optimal **** to a representation chrominance signal belonging to said subspace is a color 
art given in any 1 term of claim 3 characterized by being **** which multiplied by it and computed a 
Japanese ink control parameter according to said representation chrominance signal to AKUROMA tic 
**** to said representation chrominance signal thru/or claim 5. 

[Claim 8] The optimal **** which satisfies a coverage limit to a representation chrominance signal 
which belongs on an outline of said subspace It is made into the optimal **** when **** which 
multiplied by it and computed a Japanese ink control parameter according to said representation 
chrominance signal to AKUROMA tic **** to said representation chrominance signal satisfies a 
coverage limit. Between **** which multiplied by it and computed a Japanese ink control parameter 
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according to AKUROMA tic **** to said representation chrominance signal, and said representation 
chrominance signal when not satisfied so that a coverage limit may be satisfied A color art according to 
claim 4 or 5 characterized by making into the optimal ******** searched for and computed. 
[Claim 9] The optimal **** which satisfies a coverage limit to a representation chrominance signal 
belonging to said subspace It is made into the optimal **** when **** which multiplied by it and 
computed a Japanese ink control parameter according to said representation chrominance signal to 
AKUROMA tic **** to said representation chrominance signal satisfies a coverage limit. Between **** 
which multiplied by it and computed a Japanese ink control parameter according to AKUROMA tic 
**** to said representation chrominance signal, and said representation chrominance signal when not 
satisfied so that a coverage limit may be satisfied A color art according to claim 5 or 6 characterized by 
making into the optimal ******** searched for and computed. 

[Claim 10] Said Japanese ink control parameter is a color art given in any 1 term of lightness computed 
from said representation chrominance signal, saturation, claim 7 characterized by thing of a hue for 
which it depends on any one at least, or claim 9. 

[Claim 11] Said curved surface is a color art given in any 1 term of claim 3 characterized by being the 
maximum outline side of a color gamut which can express by four colors containing Japanese ink, and 
satisfies a coverage limit thru/or claim 10. 

[Claim 12] The color art according to claim 1 1 characterized by to compute the representation 
chrominance signal in the object color space on the maximum outline side of the color gamut which can 
search a half- line top extended in the high saturation direction, the direction of low lightness or high 
saturation, and the direction of low lightness which made the starting point a chrominance signal in the 
interior of a color gamut which can be expressed by three colors, or an object color space on an outline, 
and can express by four colors containing Japanese ink, and satisfies a coverage limit. 
[Claim 13] Said partial color space is a color art given in any 1 term of claim 3 characterized by being 
the color gamut which can be expressed by the three remaining colors except Japanese ink thru/or claim 
12. 

[Claim 14] Said partial color space is a color art given in any 1 term of claim 3 characterized by being 
the color gamut which can be expressed by three colors containing Japanese ink thru/or claim 12. 
[Claim 15] The optimal **** to a representation chrominance signal which belongs on said curved 
surface is a color art given in any 1 term of claim 3 characterized by being the maximum **** which 
shows **** in case **** serves as max in one or more 4 color chrominance signals reproducing said 
representation chrominance signal thru/or claim 14. 

[Claim 16] It is the color art according to claim 15 which considers as said AKUROMA tic **** when 
said maximum **** can reproduce said representation chrominance signal with 4 color chrominance 
signal by AKUROMA tic **** which carried out clipping at 0% and 100%, and is characterized by 
computing the minimum **** from said representation chrominance signal, and computing by searching 
for 100% with said minimum **** when it cannot reappear. 

[Claim 17] Said minimum **** prediction of a signal of three colors until both two colors other than 
Japanese ink predicted from said representation chrominance signal as 100% in order in one of signals 
of three colors except Japanese ink of 4 color chrominance signal become 100% or less A repeat, A 
color art according to claim 16 characterized by computing by carrying out clipping of the **** 
currently predicted when both two colors other than predicted Japanese ink become 100% or less to 0 to 
100% of range. 

[Claim 18] The optimal **** to a representation chrominance signal which belongs on said curved 
surface is a color art given in any 1 term of claim 3 characterized by being **** which carried out 
clipping of the AKUROMA tic **** to said representation chrominance signal to 0 to 100% of range 
thru/or claim 14. 

[Claim 19] Said AKUROMA tic **** prediction of a signal of the three remaining colors until both two 
colors other than Japanese ink predicted from a representation chrominance signal as 0 in order in one of 
three colors except Japanese ink of 4 color chrominance signal serve as a non-negative one A repeat, By 
carrying out clipping of the **** currently predicted when both two colors other than predicted Japanese 
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ink serve as a non-negative one to 0 to 100% of range A color art given in any 1 term of any 1 term of 
claim 7 characterized by computing thru/or claim 10 or claim 16 thru/or claim 18. 
[Claim 20] A color art according to claim 19 to which a degree of unnecessary color-likeness computed 
from a representation chrominance signal among three colors except Japanese ink of 4 color 
chrominance signal is characterized by predicting the three remaining colors from said representation 
chrominance signal as 0 in high order. 

[Claim 21] A color art given in any 1 term of claim 3 characterized by making two or more 
representation points in said object color space into an object chrominance signal, matching two or more 
acquired 4 color chrominance signals with said object chrominance signal, generating a multi-dimension 
translation table, and performing color conversion to 4 color chrominance signal of arbitration in said 
object color space from a chrominance signal using this multi-dimension translation table thru/or claim 
20. 

[Claim 22] A color art given in any 1 term of claim 3 characterized by to make two or more 
representation points in said object color space into an object chrominance signal , to generate a 
coefficient for carry out color conversion of the color input image from correspondence relation of a 4 
color chrominance signal and an object chrominance signal which were acquired , and to perform color 
conversion to 4 color chrominance signal of arbitration in said object color space from a chrominance 
signal using this coefficient thru/or claim 20 . 

[Claim 23] In a color art which generates 4 color chrominance signal containing Japanese ink which 
reproduces said chrominance signal from a chrominance signal in an object color space Prediction of a 
signal of the three remaining colors until both two colors other than Japanese ink predicted from said 
chrominance signal as 0 in order in one of three colors except Japanese ink of 4 color chrominance 
signal serve as a non-negative one A repeat, A color art characterized by computing AKUROMA tic 
**** corresponding to said chrominance signal by carrying out clipping of the **** currently predicted 
when both two colors other than predicted Japanese ink serve as a non-negative one to 0 to 100% of 
range. 

[Claim 24] In a color art which generates 4 color chrominance signal containing Japanese ink which 
reproduces said chrominance signal from a chrominance signal in an object color space It considers as 
the maximum **** which shows **** in case **** serves as max as **** corresponding to said 
chrominance signal in one or more 4 color chrominance signals reproducing said chrominance signal. 
This maximum **** When said chrominance signal can be reproduced with four chrominance signals 
by AKUROMA tic **** which carried out clipping at 0% and 100%, consider as said AKUROMA tic 
****, and when it cannot reappear A color art characterized by computing the minimum **** from said 
chrominance signal, and computing by searching for 100% with said minimum ****. 
[Claim 25] Said minimum **** prediction of a signal of three colors until both two colors other than 
Japanese ink predicted from said representation chrominance signal as 100% in order in one of signals 
of three colors except Japanese ink of 4 color chrominance signal become 100% or less A repeat, A 
color art according to claim 24 characterized by computing by carrying out clipping of the **** 
currently predicted when both two colors other than predicted Japanese ink become 100% or less to 0 to 
100% of range. 

[Claim 26] A storage which a computer which stored in any 1 term of claim 3 thru/or claim 25 a 
program which makes a computer perform a color art of a publication can read. 
[Claim 27] A storage characterized by writing in a multi-dimension translation table or a transform 
coefficient which matched with said object chrominance signal two or more 4 color chrominance signals 
acquired by any 1 term of claim 3 thru/or claim 20 by color art of a publication, and generated them by 
making two or more representation points in said object color space into an object chrominance signal. 
[Claim 28] A color processor which generates 4 color chrominance signal containing Japanese ink 
which reproduces said chrominance signal from a chrominance signal of arbitration in an object color 
space characterized by providing the following An optimal **** calculation means to predict the 
optimal **** to a chrominance signal in said object color space based on a model created from two or 
more groups with the optimal **** to a representation chrominance signal in said object color space, 
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and said representation chrominance signal They are two or more chrominance signals which have a 4 
color chrominance-signal calculation means to compute 4 color chrominance signal which predicts the 
three remaining colors excluding Japanese ink from the optimal **** predicted with said optimal **** 
calculation means, and said object chrominance signal, and contains Japanese ink, and belong to a 
partial color space which is the color gamut which can express said optimal **** calculation means by 
three colors at least as said representation chrominance signal. Japanese ink 

[Claim 29] Said optimal **** calculation means is a color processor according to claim 28 characterized 
by being characterized by including a representation chrominance signal belonging to said subspace 
used in the case of creation of said model, two or more representation chrominance signals which belong 
on an outline of said partial color space at least as a group of the optimal **** to this representation 
chrominance signal, and a group of the optimal **** which satisfies a corresponding coverage limit. 
[Claim 30] Said optimal **** calculation means is a color processor according to claim 29 characterized 
by being characterized by including a group of the optimal **** which satisfies a coverage limit 
corresponding to this representation chrominance signal and this representation chrominance signal 
about further 1 thru/or said two or more representation chrominance signals as a group of the optimal 
**** to a representation chrominance signal and this representation chrominance signal belonging to 
said subspace used in the case of creation of said model. 

[Claim 31] A color processor which generates 4 color chrominance signal containing Japanese ink 
which reproduces said chrominance signal from a chrominance signal of arbitration in an object color 
space characterized by providing the following An optimal **** calculation means to predict the 
optimal **** to a chrominance signal in said object color space based on a model created from two or 
more groups with the optimal **** to a representation chrominance signal in said object color space, 
and said representation chrominance signal It is [ two or more representation chrominance signals 
belonging to a partial color space which it has a 4 color chrominance-signal calculation means compute 
4 color chrominance signal which predicts the three remaining colors excluding Japanese ink from the 
optimal **** predicted with said optimal **** calculation means, and said object chrominance signal, 
and contains Japanese ink, and is the color gamut which can express said optimal **** calculation 
means by three colors at least, and ] the group of the optimal **** which satisfies a corresponding 
coverage limit. Japanese ink 

[Claim 32] A color processor which generates 4 color chrominance signal containing Japanese ink 
which reproduces said chrominance signal from a chrominance signal of arbitration in an object color 
space characterized by providing the following A multi-dimension translation table which stored in any 
1 term of claim 3 thru/or claim 20 two or more 4 color chrominance signals acquired by color art of a 
publication as lattice point data corresponding to said object chrominance signal A color conversion 
means to use said multi-dimension translation table based on said chrominance signal, and to generate 4 
color chrominance signal 

[Claim 33] The color processor characterized by to have a color conversion means change said 
chrominance signal into 4 color chrominance signal from a chrominance signal of arbitration in an 
object color space based on a coefficient obtained from correspondence relation between two or more 4 
color chrominance signals acquired by any 1 term of claim 3 thru/or claim 20 by color art of a 
publication in a color processor which generates 4 color chrominance signal containing Japanese ink 
reproducing said chrominance signal, and said object chrominance signal. 

[Claim 34] The image-formation equipment characterized by to have an image-formation means form 
said image on a record medium-ed according to the 4 color chrominance signal changed into any 1 term 
of claim 28 changed into 4 color chrominance signal containing Japanese ink which reproduces said 
image for a chrominance signal showing said image in image-formation equipment which forms an 
image in an object color space on a record medium-ed thru/or claim 33 by a color processor and this 
color processor of a publication. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is L* a* b*. It is related with the record 
medium which stored the program which realizes the color art and color processor which change the 
chrominance signal in color spaces, such as RGB, into the chrominance signal of four colors containing 
Japanese ink, and such a color art, and the image formation equipment carrying still such a color 
processor. 
[0002] 

[Description of the Prior Art] In case a color picture is color-printed with an electrophotography method 
etc., 4 color printing by yellow (Y), the Magenta (M), cyanogen (C), and Japanese ink (K) is usually 
used well. On the other hand, a general chrominance signal is L* a* b* independent of a device, and L* 
u*v*. It is a chrominance signal on three-dimension color spaces, such as a color space and a RGB color 
space used by the monitor signal etc. Therefore, to color-print a color picture, it is necessary to change 
the chrominance signal on a three-dimension color space into a 4-dimensional color space. However, 
since this conversion is conversion between different dimensions, it does not correspond to 1 to 1, but 
two or more combination of the chrominance signal on a three-dimension color space and 4 color 
chrominance signal reproducing that chrominance signal exists. 

[0003] As a method for determining the combination of the chrominance signal on this three-dimension 
color space, and 4 color chrominance signal in a 4-dimensional color space, after computing the amount 
of Y, M, and C, there are a method of performing lower color removal and adding Japanese ink (K), and 
a method of determining the amount of K first by a certain method, and determining the amount of Y, 
M, and C according to this amount of K. Recently, the latter method is in use from points, such as color 
reproduction nature, and various methods are tried. 

[0004] For example, by the method indicated by JP,5-292306,A, weighting first set up beforehand to the 
amount (AKUROMA tic ****) of K of 4 color chrominance signal reproducing an object chrominance 
signal under Y= 0%, M= 0%, or C= 0% of conditions is carried out, and the new amount of K is 
determined. And the amount of Y, M, and C which reproduce an object chrominance signal according to 
the amount of K is determined. Thereby, control of**** according to the purpose is attained at 
coincidence, realizing color reproduction of high degree of accuracy. 

[0005] Moreover, by the method indicated by JP,6-242523,A, the amount (the maximum ****) of K of 
4 color chrominance signal which reproduces an object chrominance signal first under Y= 0%, M= 0%, 
C= 0%, or K= 100% of conditions is computed. Moreover, the amount (the minimum ****) of K of 4 
color chrominance signal which reproduces an object chrominance signal under Y= 100%, M= 100%, 
C= 100%, or K= 0% of conditions is computed. Thus, the parameter beforehand set up among these 
determines the new amount of K using the maximum **** and the minimum **** which were 
computed, and the new amount of Y, M, and C which reproduces an object chrominance signal 
according to the amount of K is determined. A color gamut reproducible by four colors containing 
Japanese ink by this can be used for the maximum. 
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[0006] Here, the conditions of a coverage limit are imposed on a general output device. A coverage limit 
is preparing a maximum in the total amount of record material, such as a toner used in case a 
chrominance signal's is reproduced, and ink. It is used in order to mainly reduce the fall of repeatability 
ability and the climax of the print surface by record material, such as a toner and ink, having been used 
too much or to protect an output device. 

[0007] However, no above conventional methods are taking the coverage limit into consideration. 
Therefore, when **** with the parameter set up beforehand is controlled, in spite of being a 
reproducible color gamut, it may be unable to reappear. That is, since it separates from the range whose 
amount of Y, M, C, and K which were computed is 0% - 100%, color-gamut compression will arise as a 
result, and color reproduction precision will worsen. 

[0008] Drawing 14 is a graph which shows an example of the relation between the lightness in the 
conventional method, and ****. In drawing 14 , **** in the color from which it is a certain saturation 
and a hue, and lightness differs is shown. In drawing 14 , a horizontal axis is made into L* (lightness), 
an axis of ordinate is made into the amount of Japanese ink (K), and it is L*. The continuous line and the 
dashed line show a receiving example of the locus of the maximum ****, and the locus of the minimum 
****, respectively. At this time, it becomes possible to control the amount of K in the range surrounded 
by the thick continuous line and the thick dashed line by the method indicated by above-mentioned JP,6- 
242523, A. In this example, the lightness range of L* >=B serves as a color reproduction region. 
[0009] However, a coverage limit usually exists. The marginal lightness with which it can reappear by 
four colors and a coverage limit is filled with a thin dashed line (L* =A) parallel to an axis of ordinate is 
shown among drawing. If the amount of K of the range shown with the slash is used, it will become 
impossible to separate from them and reproduce Y, M, and C from 0% - 100% of range for such a 
coverage limit. About especially the range (L* >=A) reproducible by four colors after taking a coverage 
limit into consideration among the ranges shown with the slash, in spite of having been correctly 
reproducible, since the decision of the amount of K was not appropriate, it was unreproducible. 
[0010] Moreover, in 3 color field which does not contain Japanese ink, it becomes the largest [ the total 
amount of color material ] on an outline with lower lightness and saturation, and it is considered enough 
that the total amount of color material on such an outline exceeds a coverage limit. However, suitable K 
was not able to be computed also when YMC was replaced in India ink, in order to satisfy a coverage 
limit. 
[0011] 

[Problem(s) to be Solved by the Invention] In case this invention generates 4 color chrominance signal 
which was made in view of such a problem and contains Japanese ink from the chrominance signal of an 
object color space Color reproduction precision can be raised by computing suitable **** in 
consideration of a coverage limit. By controlling **** with the parameter set up further beforehand, 
lightness, It aims at offering the record medium which stored the program which realizes the color art 
and color processor which can adjust desirable **** according to saturation, a hue, etc., and such a color 
art, and the image formation equipment carrying still such a color processor. 
[0012] 

[Means for Solving the Problem] In a color art which generates 4 color chrominance signal with which 
this invention contained Japanese ink which reproduces said chrominance signal from a chrominance 
signal of arbitration in an object color space It is characterized by determining **** that a coverage limit 
is satisfied and a color gamut will serve as the maximum, and **** to a representation point on a curved 
surface which satisfies a coverage limit further and can use a color gamut for the maximum is 
determined, and it is characterized by deciding the whole **** using this ****. 
[0013] For example, two or more representation chrominance signals belonging to a partial color space 
which is the color gamut which can be expressed by at least 3 colors and a group of the corresponding 
optimal ****, A group with the optimal **** which corresponds using two or more chrominance signals 
which belong on a curved surface with which it can express by four colors containing Japanese ink, and 
is satisfied of a coverage limit as a representation chrominance signal is created. The optimal **** to a 
chrominance signal in said object color space is predicted based on a model created from two or more 
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groups with the optimal **** to said representation chrominance signal in said object color space, and 
said representation chrominance signal. 4 color chrominance signal which predicts the three remaining 
colors excluding Japanese ink from the predicted optimal **** and said object chrominance signal, and 
contains Japanese ink is computable. At this time, two or more representation chrominance signals 
belonging to a partial color space, two or more representation chrominance signals which belong on an 
outline of a partial color space at least as a group of the corresponding optimal ****, and a group of the 
optimal **** which satisfies a corresponding coverage limit can be included, and a group of the optimal 
**** which satisfies a coverage limit corresponding to this representation chrominance signal and this 
representation chrominance signal about further 1 thru/or said two or more representation chrominance 
signals can be included. 

[0014] Moreover, for example, two or more representation chrominance signals belonging to a partial 
color space which is the color gamut which can be expressed by at least 3 colors and a group of the 
optimal **** which satisfies a corresponding coverage limit, A group of the optimal **** which 
corresponds using two or more chrominance signals which belong on a curved surface with which it can 
express by four colors containing Japanese ink, and is satisfied of a coverage limit as a representation 
chrominance signal is created. The optimal **** to a chrominance signal in said object color space is 
predicted based on a model created from two or more groups with the optimal **** to said 
representation chrominance signal in said object color space, and said representation chrominance 
signal. 4 color chrominance signal which predicts the three remaining colors excluding Japanese ink 
from the predicted optimal **** and said object chrominance signal, and contains Japanese ink is 
computable. 

[0015] Furthermore, a storage which a color processor which realized such a color art with such a color 
art, and a computer which stored a program which makes a computer perform such a color art can read 
is offered. 

[0016] Thus, since the optimal **** is determined based on a model which took a coverage limit into 
consideration in this invention, it becomes possible to stop being able to carry out color reproduction by 
coverage limit, to prevent unnecessary color-gamut compression, and to reproduce a color correctly. 
[0017] Here, a curved surface which selects a representation chrominance signal can be made into the 
maximum outline side of a color gamut which can express by four colors containing Japanese ink, and 
satisfies a coverage limit. Since a representation chrominance signal of such a maximum outline side is 
searched for, it can ask by searching a half-line top extended in the high saturation direction, the 
direction of low lightness or high saturation, and the direction of low lightness which made the starting 
point a chrominance signal in the interior of a color gamut which can be expressed by three colors, or an 
object color space on an outline. 

[0018] Moreover, a partial color space which is the color gamut which can be expressed by at least 3 
colors can be made into a color gamut which can be expressed by the three remaining colors except 
Japanese ink, or can be made into a color gamut which can be expressed by three colors containing 
Japanese ink. 

[0019] The optimal **** to a representation chrominance signal which furthermore belongs on a curved 
surface can be made into the maximum **** which shows **** in case **** serves as max in one or 
more 4 color chrominance signals reproducing a representation chrominance signal, or can be made into 
**** which carried out clipping of the AKUROMA tic **** to a representation chrominance signal to 0 
to 100% of range. 

[0020] Moreover, the optimal **** to a representation chrominance signal belonging to a partial color 
space can be made into **** computed by having multiplied AKUROMA tic **** to a representation 
chrominance signal by them, corresponding to a representation chrominance signal. At this time, the 
optimal **** can be adjusted by searching between the optimal **** given first and AKUROMA tic 
**** so that the total amount of color material of YMC generated from a representation chrominance 
signal and the corresponding optimal **** may fill a coverage limit with a representation chrominance 
signal in a partial color space where exceeding a coverage limit is fully considered, or a representation 
chrominance signal on an outline of a partial color space. 
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[0021] When the maximum **** can reproduce a representation chrominance signal with four 
chrominance signals by AKUROMA tic **** which carried out clipping at 0% and 100%, it considers 
as the AKUROMA tic ****, and when it cannot reappear, it can compute by searching for 100% with 
the minimum **** which computed and computed the minimum **** from a representation 
chrominance signal. The minimum **** at this time in order one of signals of three colors except 
Japanese ink of 4 color chrominance signal as 100% Prediction of a signal of three colors until both two 
colors other than Japanese ink predicted from a representation chrominance signal become 100% or less 
A repeat, It is computable by carrying out clipping of the **** currently predicted when both two colors 
other than predicted Japanese ink become 100% or less to 0 to 100% of range. 
[0022] A degree of unnecessary color-likeness computed from one, for example, a representation 
chrominance signal, among three colors except Japanese ink of 4 color chrominance signal AKUROMA 
tic **** in high order moreover, as 0 It is computable by carrying out clipping of the **** currently 
predicted when both two colors other than a repeat and predicted Japanese ink serve as a non-negative 
one in prediction of a signal of the three remaining colors until both two colors other than Japanese ink 
predicted from a representation chrominance signal serve as a non-negative one to 0 to 100% of range. 
[0023] Two or more 4 color chrominance signals acquired considering two or more representation points 
in an object color space as an object chrominance signal can be matched with an object chrominance 
signal using the above color arts, a multi-dimension translation table can be generated, and color 
conversion to 4 color chrominance signal of arbitration in an object color space from a chrominance 
signal can be performed using the multi-dimension translation table. Or two or more representation 
points in an object color space can be similarly made into an object chrominance signal, and color 
conversion to 4 color chrominance signal of arbitration in an object color space from a chrominance 
signal can be performed using a coefficient which generated a coefficient for carrying out color 
conversion of the color input image, and was generated from correspondence relation of a 4 color 
chrominance signal and an object chrominance signal which were acquired. Moreover, a storage which 
wrote in a multi-dimension translation table which carried out in this way and was generated, and a 
coefficient can also be offered. Furthermore, such a multi-dimension translation table or a color 
processor which performs color conversion based on a coefficient, and image formation equipment 
which formed still such a color processor can be offered. 
[0024] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the gestalt of operation of the 
1st of this invention, the inside of drawing, and 1 1 - the optimal **** calculation section and 12 - for 
the limit **** calculation section and 15, as for the optimal **** decision section and 17, the optimal 
**** modeling section and 16 are [ the YMCK modeling section and 13 / the adjustment **** 
calculation section and 14 / the YMCK signal calculation section and 18 ] the DLUT lattice point signal 
generation sections. The gestalt of this operation explains the case where made the object color space 
into the CIELAB (L* a* b*) color space, and 4 color chrominance signal containing Japanese ink is set 
to Y, M, C, and K. However, this invention can limit neither a color space nor 4 color chrominance 
signal to this, and can apply it also with 4 color chrominance signal containing other color spaces, such 
as CIELUV (L* u* v*) and RGB, and other Japanese ink. 

[0025] The optimal **** calculation section 11 predicts the optimal **** to the chrominance signal in 
an object color space (L* a* b* color space) based on the model created from two or more groups of the 
representation chrominance signal in an object color space, and the optimal **** to the representation 
chrominance signal. As a representation chrominance signal used at this time, two or more chrominance 
signals which belong on the curved surface with which it can express by four colors containing Japanese 
ink, and is satisfied of a coverage limit with two or more chrominance signals belonging to the partial 
color space which is the color gamut which can be expressed by three colors are used at least. The 
optimal **** calculation section 1 1 contains the YMCK modeling section 12, the adjustment **** 
calculation section 13, the limit **** calculation section 14, the optimal **** modeling section 15, the 
optimal **** decision section 16, etc. 

[0026] The YMCK modeling section 12 performs the modeling of the output device in an object color 
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space by the method of arbitration. As the method of modeling, linear regression with weight, a neural 
network, the method of the weighted mean, etc. can be used, for example. Of course, Y, M, C, K, L*, a*, 
and b* As long as it can build the model which can predict the three remaining values from any four 
values, what kind of method may be used. In this example, the method by the linear regression with 
weight indicated by JP, 10-262 157, A will be used. Y, M, C, and K of a combination suitable in this 
YMCK modeling section 12 — actually — printing ~ a color patch — creating ~ this color patch — 
actually — a colorimetry — carrying out — L*, a*, and b* a value — asking — the value of Y, M, C, and 
K, L*, a*, and b* Two or more groups with a value shall be created. 

[0027] L* a* b* of the color gamut which can express the adjustment **** calculation section 13 by 
three colors except Japanese ink two or more - choosing ~ this L* a* b* from - AKUROMA tic **** - 
- computing - this AKUROMA tic **** ~ L* a* b* Adjustment **** is computed by multiplying by 
the Japanese ink control parameter which responded and was set up beforehand. Here, AKUROMA tic 
**** is **** at the time of setting an unnecessary color to 0. 

[0028] Drawing 2 is L* a*b* used for calculation of the optimal **** in the gestalt of operation of the 
1st of this invention. It is explanatory drawing of an example of a value. At drawing 2 , it is L* a* b*. It 
sets to a color space and is L*. Imagination L* including a shaft C* The two-dimensional plane is 
shown. In this two-dimensional plane, subspace reproducible [ with Y, M, C, and K ] is restricted. 
Drawing 2 attaches and shows the slash to the color gamut (subspace) which can be expressed by three 
colors of Y, M, and C especially excluding K. L* a* b* in the color gamut which attached this slash in 
the adjustment **** calculation section 13 Adjustment **** is computed by choosing more than one. 
L* a* b* chosen in drawing 2 The black dot shows. In addition, about other matters, it mentions later. 
[0029] YMCK and L* a* b* which were created in the YMCK modeling section 12 in this example By 
the linear regression with weight using two or more groups 3 which is the lattice point which carries out 
n division of each shaft in a YMC color space, and can do it (n+1) The value of YMCK (K is always 0) 
of an individual (n+1) to 3 L* a* b* of an individual A value is predicted and they are two or more of 
these predicted L* a* b*. It decided to choose. 

[0030] drawing 3 — L* a* b* from — it is the flow chart which shows an example of the processing 
which computes AKUROMA tic ****. either of the YMC(s) excluding [ in / first / S21 ] Japanese ink - 
0 ~ carrying out ~ L* a* b* from — K and the two remaining colors are predicted. It is L* a* b* which 
is set to 0 among YMC(s), when you want to reduce computational complexity, although it is arbitrary. 
It is good to set to 0 first the high color of the probability which is an unnecessary color from a value. 
Here, Y would be chosen first and it explains, therefore, Y= 0, L*, a*, and b* from - M, C, and K will 
be predicted. This prediction is YMCK and L* a* b* which were created in the YMCK modeling 
section 12. Linear regression with weight can perform using two or more groups. 
[003 1] Next, in S22, it investigates [ of the predicted remainder ] whether M or C is negative in this case 
two colors. When an unnecessary color is set to 0, the prediction result of other colors except Japanese 
ink becomes smaller than an unnecessary color, namely, becoming negative shows that the color set to 0 
is not an unnecessary color. Such a case is judged in S22. the smaller one of the color considered that 
the probability which is an unnecessary color between the two predicted remaining colors M and C is 
high in S23 since it is shown that the selected color was not an unnecessary color when either is 
negative, i.e., M and C, — zero - carrying out - L* a* b* from — K and the two remaining colors are 
predicted. Here, it is made to have been M<C and explains, therefore, M= 0, L*, a*, and b* from ~ Y, 
C, and K will be predicted. 

[0032] In S24, it investigates [ of the remainder similarly predicted to be last time ] whether Y or C is 
negative in this case two colors also to this prediction result. When either is negative, it means that the 
selected color had not been an unnecessary color. S25 [ in this case, ] — setting - colors other than K 
which have not been set to 0 yet ~ 0 -- carrying out - L* a* b* from - K and the two remaining colors 
are predicted, here - C= 0 and L* a* b* from - Y, M, and K will be predicted. 
[0033] In S26, it investigates whether either of the two predicted remaining colors is negative also to 
this prediction result. Although the two remaining colors which they are 3rd as a result of prediction 
should become non-negative since an unnecessary coW surely exists, either may become negative 
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according to a prediction error etc. In this case, in S27, a forecast when the minimum value of YMC is 
the largest will be treated as a right forecast in three prediction. 

[0034] K currently predicted when the forecast which it remains, and is made into the right in 
consideration of a prediction error when [ which was predicted in the monograph affair judging ] both 
two colors are not negative is chosen is **** at the time of setting an unnecessary color to 0. And in 
S28, AKUROMA tic **** is computable by considering as 0%, when this **** is negative, and 
considering as 100%, when it is over 100%. 

[0035] The adjustment **** calculation section 13 computes adjustment **** to AKUROMA tic **** 
computed by the method shown in drawing 3 by multiplying by lightness, saturation, and the Japanese 
ink control parameter of a hue for which it depends on any one at least, in order to control [ for the 
purpose of**** ]. According to the purpose, you may set up beforehand in the form of a table, and this 
Japanese ink control parameter is L* a* b*. You may constitute so that it may compute each time with 
the function which considers as an input and considers a Japanese ink control parameter as an output. 
[0036] Selected L* a* b* Since it belongs to the color gamut which can be expressed by three colors, 
when YMCK is generated using adjustment ****, the total amount of color material does not almost 
have it being stopped low and exceeding a coverage limit. However, a coverage limit may not be 
satisfied, when the specified coverage limit is less than 300% of value and a Japanese ink control 
parameter is close to 0%. L* a* b* chosen when such a thing was assumed It is desirable to add the 
processing which investigates whether YMCK was generated using receiving adjustment **** and the 
coverage limit is satisfied. And when the coverage limit is not satisfied, it is the selected L* a* b*. What 
is necessary is just to make it remove from an object. 

[0037] As mentioned above, L* a* b* of the color gamut which can be expressed by three colors except 
Japanese ink in this example L* a* b* of a color gamut reproducible by three colors containing Japanese 
ink although it was used You may use. L* a* b* corresponding to **** which can be adjusted according 
to the purpose since the color gamut reproducible by three colors containing Japanese ink generally is 
larger than the color gamut which can be expressed by three colors except Japanese ink There is an 
advantage that a range tends to take out breadth and the effect of adjustment. A color gamut 
unreproducible if it is made a color gamut reproducible by three colors containing Japanese ink on the 
other hand K= 0 exists. Therefore, when adjustment **** computed by making a Japanese ink control 
parameter extremely small becomes very close to 0, it is L* a* b* of an object. In YMCK, since it 
becomes impossible to reappear, cautions are needed for a setup of a Japanese ink control parameter. 
Though natural, since the color gamut which can be expressed by three colors except Japanese ink is 
reproducible by K= 0, such a problem is not generated. 

[0038] Thus, it sets in the adjustment **** calculation section 13, and is L* a* b* of a color gamut 
reproducible by three colors. This L* a* b* Two or more groups with adjustment **** controlled 
according to the corresponding purpose can be created. 

[0039] The limit **** calculation section 14 is L* a* b* on the outline of the color gamut which can 
express by four colors containing Japanese ink, and satisfies a coverage limit. A multiple selection is 
made and it is this selected L* a* b*. Two or more groups with the maximum **** corresponding to 
this are computed. In above-mentioned drawin g 2 , a dashed line shows the outline of the color gamut 
which can be expressed by four colors, and the thick continuous line shows the outline of the color 
gamut which satisfies a coverage limit further. The color gamut which can be expressed by using 
Japanese ink spreads rather than the color gamut which attached and showed the slash which can be 
expressed only by three colors. However, it is the field which the color-gamut compression which a 
coverage limit does not reappear in fact and is not meant about the color gamut surrounded with a thick 
continuous line and a thick dashed line in drawing 2 among the color gamuts which can be expressed 
using four colors generates. L* a* b* on the outline of the color gamut which is satisfied with this limit 
**** calculation section 14 of the coverage limit shown as the thick continuous line in drawing 2 A 
multiple selection is made. The white round head shows the selected color. 
[0040] Drawin g 4 is L* a* b* on the outline of the color gamut which can express by four colors 
containing Japanese ink, and satisfies a coverage limit. It is explanatory drawing of an example of the 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/13/2004 



Page 7 of 14 



selection method. First, suitable L* a* b* which it is on the color-gamut outline side S reproducible by 
three colors as shown in drawing 4 by the black dot, and is the 3rd color It computes as the color-gamut 
inner point A. Calculation of this color-gamut inner point A is YMCK and L* a* b* which were created 
in the YMCK modeling section 12. By the linear regression with weight using two or more groups all 
YMC(s) among the lattice points which carry out n division of each shaft in a YMC color space, and can 
do it ~ un — 0 - it is ~ and L[ from the value of YMCK (K is always 0%) from which any one becomes 
100% at least ] * a* b* of YMC It is computable by predicting a value. 

[0041] In this way, since the computed color-gamut inner point A belongs to the color gamut which can 
be expressed by three colors, when YMCK is generated using AKUROMA tic ****, the total amount of 
color material is stopped low, and a coverage limit is hardly exceeded. However, a coverage limit may 
not be satisfied when the specified coverage limit is set to the extremely low about value, for example, 
200%. When such a thing is assumed, it is desirable to add the processing which investigates whether 
YMCK was generated using AKUROMA tic **** to the selected color-gamut inner point, and the 
coverage limit is satisfied. And it is L* a* b* which satisfies a coverage limit in the direction (usually 
high lightness and the low saturation direction) in which it is interrupted as continuation being 
impossible, or coverage decreases when the coverage limit is not satisfied. What is necessary is just to 
compute the color-gamut inner point A by searching. 

[0042] Also except the above-mentioned method, as long as the color-gamut inner point A is the method 
of computing the point in the color gamut which can satisfy a coverage limit and can be reproduced by 
four colors, what kind of method is sufficient as it. For example, L* a* b* chosen at random The method 
of choosing only L* a* b* which receives and satisfies the above-mentioned conditions may be used. 
[0043] Next, the color-gamut outer point B as shown in drawing 4 with a circle [ white ] is set up. The 
color-gamut outer point B in this example is L* of the color-gamut inner point A. It is the color set to 0. 
Although referred to as L* =0 here, this color-gamut outer point B may be a point of being unable to 
reappear by four colors containing Japanese ink, or not satisfying a coverage limit, and as long as 
coverage tends (usually low lightness, the high saturation direction) to increase, what kind of point is 
sufficient as it. Therefore, if it can reappear by four colors in which the point set to L* =0 contains 
Japanese ink and a coverage limit may be satisfied, it will be L*, for example. It can also be set as 
negative. Moreover, this color-gamut outer point B is L* a* b* with the corresponding color-gamut 
inner point A. Since it is desirable for the binary search which the one where the distance in space is 
nearer mentions later, it responds to saturation etc., and it is L* of the color-gamut outer point B. A 
value can also be set as a suitable positive value. 

[0044] And L* a* b* of a boundary which can perform binary search between the color-gamut inner 
point A and the corresponding color-gamut outer point B, can reappear by four colors containing 
Japanese ink, and satisfies a coverage limit It computes. Generally, the total amount of color material 
becomes min at the time of the combination of YMCK which added Japanese ink to the maximum. L* 
a* b* which is applicable in process of binary search using this The corresponding maximum **** is 
computed, this maximum **** and L* a* b* from - what can predict YMC, can reappear by four colors 
which contain Japanese ink if YMCK is 0% - 100% of within the limits and the total of color material of 
YMCK, i.e., the total amount, is below coverage limiting value, and satisfies a coverage limit - then, it 
is good. Moreover, binary search is further carried out noting that conditions are not satisfied, when 
[ that YMCK is out of range or ] the total amount of color material is larger than coverage limiting 
value. In addition, when conditions are satisfied, the maximum **** at that time is saved. Consequently, 
L*a* b* on the outline of the color gamut which can express by four colors containing Japanese ink, and 
satisfies a coverage limit It can choose. And it is the maximum **** saved when satisfied with the 
process of binary search of conditions The L* a* b* It considers as corresponding limit ****. 
[0045] L* a* b* of a boundary which can reappear by four colors containing Japanese ink, and satisfies 
a coverage limit although the method of performing binary search between the color-gamut inner point 
A and the color-gamut outer point B was used in above-mentioned explanation As long as it is a 
computable method, what kind of method may be used. For example, you may make it compute the 
point that YMCK is 0% - 100% of within the limits in the point used as L* =0 to color difference min, 
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and the total amount of color material becomes below coverage limiting value, by retrieval. 
[0046] drawin g 5 — the gestalt of operation of the 1st of this invention — setting — L* a* b* from — it is 
the flow chart which shows an example of the processing which computes the maximum ****. L* a* b* 
which becomes a processing object in S31 by the method shown by drawing 3 first from — AKUROMA 
tic **** Kachro It computes, and L*, a*, b*, and Kachro from - Y, M, and C are predicted. This 
prediction is YMCK and L* a* b* which were created in the YMCK modeling section 12. Linear 
regression with weight can perform using two or more groups. 

[0047] Next, in S32, it investigates whether close YMC predicted by S31 is in 0% - 100% of range, 
respectively. When close is in a range, it sets to S3 3, and it is maximum **** Kmax about this 
computed AKUROMA tic ****. It carries out and processing is ended. 

[0048] L* a* b* which becomes a processing object by the method shown in drawing 13 mentioned later 
in S34 when close is not in a range from — minimum **** Kmin It computes, and L*, a*, b*, and Kmin 
from - Y, M, and C are predicted. This prediction is YMCK and L* a* b* which were created in the 
YMCK modeling section 12. Linear regression with weight can perform using two or more groups. 
[0049] Next, in S35, it investigates whether close YMC predicted by S34 is in 0% - 100% of range, 
respectively. When close is not in a range, it is L* a* b* of an object. It is an unreproducible color and is 
Kmax. It does not exist. Therefore, it sets to S36 and is maximum **** Kmax. Processing is ended 
noting that it does not exist. 

[0050] It is minimum **** Kmin computed when close was in a range. It is maximum **** Kmax 
among K= 100%. It is thought that it exists. It sets to S37 and is minimum **** Kmin. It is maximum 
**** Kmax among K= 100%. It searches, for example, L* a* b* of an object Minimum **** Kmin a 
****** [ that YMC is predicted from Kterm chosen among K= 100%, and this predicted close YMC is 
in [0%, 100%] of range ]--**-- binary search is performed on the conditions to say. It is maximum 
**** Kmax about final Kterm obtained by repeating the binary search in S37 in S38. Then, it is good. 
Thus, desired maximum **** Kmax It is computable. 

[0051] L* a* b* which is needed in the process in which drawing 6 computes the maximum **** in the 
gestalt of operation of the 1st of this invention from — it is the flow chart which shows an example of the 
processing which computes the minimum ****. It sets to S34 of above-mentioned drawing 5 , and is 
minimum **** Kmin. Although computed, an example of the processing at that time is shown in 
drawing 6 . 

[0052] either of the YMC(s) excluding [ in / first / S41 ] Japanese ink - 100% -- carrying out -- L* a*b* 
from — K and the two remaining colors are predicted. It is L* a* b* which is made 100% among YMC 
(s), when you want to reduce computational complexity, although it is arbitrary. It is good to make into 
100% first the high color of the probability which is a main color from a value. Here, Y would be 
chosen first and it explains, therefore, Y= 100%, L*, a*, and b* from - M, C, and K will be predicted. 
This prediction is YMCK and L* a* b* which were created in the YMCK modeling section 12. Linear 
regression with weight can perform using two or more groups. 

[0053] Next, in S42, it investigates [ of the remainder predicted by S41 ] whether M or C is over 100% 
in this case two colors. When main colors are made into 100%, the prediction result of other colors 
except Japanese ink becomes larger than main colors, namely, exceeding 100% shows that the color 
made into 100% is not a main color. In S42, the color made into 100% in this way has judged whether it 
is a main color. 

[0054] When either is over 100%, it means that the selected color had not been a main color, in this 
case, the larger one of the color considered that the probability which is a main color between the two 
predicted remaining colors M and C is high in S43, i.e., M and C, — 100% - carrying out - L* a* b* 
from - K and the two remaining colors are predicted. Here, it is made to have been M>C and explains, 
therefore, M= 100%, L*, a*, and b* from - Y, C, and K will be predicted. 

[0055] In S44, it investigates [ of the remainder similarly predicted to be last time ] whether Y or C is 
over 100% in this case two colors also to this prediction result. When either is over 100%, it is shown 
that the selected color was not a main color. S45 [ in this case, ] — setting — colors other than K which 
have not been made into 100% yet ~ 100% - carrying out -- L* a* b* from - K and the two remaining 
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colors are predicted, here — C= 100% and L* a* b* from — Y, M, and K will be predicted. 
[0056] Since main colors surely exist, the two remaining colors which they are 3rd as a result of 
prediction should become 100% or less. However, either may exceed 100% according to a prediction 
error etc. When a case like S46 smell lever is judged and either is over 100%, in S47, the maximum of 
YMC will treat the forecast of the smallest time as a right forecast in three prediction. 
[0057] When [ which was predicted in the monograph affair judging of S42, S44, and S47 ] it remains 
and both two colors are not over 100%, or when the forecast made into the right in consideration of a 
prediction error in S47 is chosen, it is **** when K currently predicted makes main colors 100%. And 
in S48, the minimum **** is computable by considering as 0%, when this **** is negative, and 
considering as 100%, when it is over 100%. 

[0058] Moreover, AKUROMA tic **** and L* a* b* which carried out clipping to 0% - 100% of range 
explained by drawing 3 By predicting YMC, YMCK of most color gamuts reproducible by four colors 
can be predicted in fact. As drawing 5 and drawing 6 explained, when computing the maximum **** 
which is not equal to AKUROMA tic ****, retrieval is indispensable, consequently since the processing 
time starts, AKUROMA tic **** which carried out clipping as the maximum **** used in process of 
above-mentioned binary search may be used. 

[0059] Thus, L* a* b* on the color-gamut outline which can reappear by four colors containing 
Japanese ink, and satisfies a coverage limit This L* a* b* Two or more groups of corresponding limit 
**** can be created. 

[0060] The optimal **** modeling section 15 is L* a* b* computed in the adjustment **** calculation 
section 13. Two or more groups with corresponding adjustment ****, and L* a* b* computed in the 
limit **** calculation section 14 L[ from two or more groups with corresponding limit **** ] * a* b* 
The modeling between the optimal **** is performed. For example, it can ask, using linear regression 
with weight, a neural network, the method of the weighted mean, etc. as the method of modeling, of 
course - in addition, L*, a*, and b* from - as long as it can build the model which can predict the 
optimal ****, what kind of method may be used. Moreover, various kinds of interpolation technique of 
linear interpolation etc. may be used, without building a predictive model. In this example, the method 
by the linear regression with weight indicated by JP, 10-262 15 7, A will be used. In this optimal **** 
modeling section 15 L* a* b* computed in the adjustment **** calculation section 13 Two or more 
groups of corresponding adjustment ****, And L* a* b* computed in the limit **** calculation section 
14 Two or more groups with corresponding limit **** are doubled simply, and it is L* a* b*. Two or 
more groups of the corresponding optimal **** shall be created. 

[0061] Drawing 7 is a graph which shows an example of the relation between the lightness in the gestalt 
of operation of the 1st of this invention, and ****. In drawing 7 , **** in the color from which it is a 
certain saturation and a hue, and lightness differs like above-mentioned drawing 14 is shown. Moreover, 
a horizontal axis is made into L* (lightness) and the axis of ordinate is made into the amount of Japanese 
ink (K). Here, while being able to express the outline of the color gamut which can be expressed by four 
colors by B and four colors, the outline of the color gamut which can express the outline of the color 
gamut which fills a coverage limit by three colors except A and Japanese ink is shown as C. Moreover, 
L* It is L* in a color gamut (L* >=C) reproducible by three colors the dashed line shows the locus of the 
receiving maximum ****, and excluding [ the white round head on this locus ] Japanese ink. Receiving 
AKUROMA tic **** is shown. Moreover, a black dot shows adjustment **** which multiplied by the 
suitable Japanese ink control parameter for this AKUROMA tic ****, and the continuous line shows an 
example of this locus. L* which can reappear by four colors containing Japanese ink, and satisfies a 
coverage limit about the outside of a color gamut reproducible by three colors (L* <C) receiving limit 
**** is black - it is square and is shown. A white rectangular head is L* on a color-gamut outline (B) 
reproducible by four colors containing the Japanese ink when not taking a coverage limit into 
consideration. It is the receiving maximum ****. 

[0062] L* as shown as a continuous line in the optimal **** modeling section 15 based on a black dot, 
black square and shown adjustment ****, and limit **** (and corresponding L* a* b*) in drawing 7 
The modeling of the relation of **** is carried out. The convenience top of explanation in drawing 7 , 
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and L* It is L* a* b* [ in / in fact / three-dimension space ] although the relation of **** was shown. 
The modeling of the relation with **** is carried out in this way. 

[0063] L* a* b* into which the optimal **** decision section 16 was inputted from - the optimal **** 
is determined using the model built in the optimal **** modeling section 15. L* a* b* created in the 
optimal **** modeling section 15 in this example two or more groups with the optimal ****-- using — 
linear regression with weight - L* a* b* from - the optimal **** is determined by predicting the 
optimal ****. 

[0064] L* a* b* into which the optimal **** calculation section 1 1 is inputted from the DLUT lattice 
point signal generation section 18 in this example by such configuration ******** — L* a* b* by the 
optimal **** modeling section 15 The optimal **** can be predicted based on the model between the 
optimal ****. 

[0065] The YMCK signal calculation section 17 is L* a* b* inputted into the optimal **** decision 
section 16. L* a* b* which predicted YMC with the model built in the YMCK modeling section 12, and 
was inputted using the optimal **** computed in the optimal **** decision section 16 YMCK to 
reproduce is computed. L* a* b* created in the YMCK modeling section 12 in this example L* a* b* 
inputted by linear regression with weight using two or more groups with YMCK L* a* b* which 
predicts YMC from the corresponding optimal ****, thus was inputted Corresponding YMCK can be 
determined. 

[0066] The example shown in drawing 1 shows the example which generates a multi-dimension 
translation table (DLUT) using the above optimal **** calculation sections 1 1 and the YMCK signal 
calculation section 17. DLUT to generate is L* a* b* at this example. Each shaft of a color space is 
divided and it is L* a* b* of that lattice point. It is the table of the three dimension which matched the 
YMCK signal. When the chrominance signal of arbitration is inputted, in quest of the YMCK signal 
corresponding to the inputted chrominance signal, it outputs with interpolation etc. from the lattice point 
corresponding to the inputted chrominance signal, or the nearby lattice point. 

[0067] It is L* a* b* by which the DLUT lattice point signal generation section 18 is equivalent to the 
lattice point in order to generate such DLUT. It generates and inputs into the optimal **** decision 
section 16. For example, L* 0-100, a*, and b* L* a* b* corresponding to the 173 = 4913 lattice points 
which carry out to from -128 to 128, divide each shaft 16 and can do it It generates one at a time in 
order, and inputs into the optimal **** decision section 16. And L* a* b* which inputted **** 
determined in the optimal **** decision section 16, and YMC predicted in the YMCK signal calculation 
section 17 using the **** What is necessary is to match and just to die as data of the lattice point. 
[0068] thus, L* a* b* from - being able to create DLUT which generates YMCK and using this DLUT - 
- L* a* b* The image data to depend and its partial image are convertible for the image data and partial 
image by YMCK. 

[0069] In the above, the configuration at the time of explaining the configuration from the YMCK 
modeling section 12 of the optimal **** calculation section 1 1 to the YMCK signal calculation section 
17 as a series of flows, and generating DLUT was also explained. In addition, actuation from the YMCK 
modeling section 12 to the optimal **** modeling section 15 can be beforehand carried out, if output 
devices, such as a color printer, and the Japanese ink control parameter set up beforehand are 
determined. In this case, the optimal **** decision section 16 and the YMCK signal calculation section 
17 should just operate. For example, L* a* b* of the lattice point which the YMCK modeling section 12 
to the optimal **** modeling section 15 is unnecessary, and was generated in the DLUT lattice point 
signal generation section 18 when generating DLUT and processing to the optimal **** modeling 
section 15 was performed beforehand What is necessary is to input into the optimal **** decision 
section 16, and just to acquire a YMCK signal from the YMCK signal calculation section 17. 
[0070] Moreover, since an output device opts for a coverage limit, when it is usually able to determine 
an output device the YMCK modeling section 12, the adjustment **** calculation section 13 which the 
Japanese ink control parameter assumed to be 100%, and the limit **** calculation section 14 - and L* 
a* b* created in the optimal **** modeling section 15 when the optimal **** modeling section 15 is 
carried out and a setup of a Japanese ink control parameter was determined A Japanese ink control 
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parameter is applicable only to the optimal **** which is equivalent to adjustment **** among two or 
more groups of the optimal ****. By doing in this way, it becomes possible to design the optimal **** 
according to the purpose, changing a Japanese ink control parameter by trial and error efficiently. 
[0071] Furthermore, by above-mentioned explanation, it is L* a* b* of the lattice point of DLUT. 
Although the example which acquires a corresponding YMCK signal was shown, this invention is not 
limited to this. For example, typical L* a* b* It may input into the optimal **** decision section 16, and 
the coefficient for carrying out color conversion of the color input image may be generated from 
correspondence relation with the YMCK signal acquired from the YMCK signal calculation section 17. 
the generated coefficient - using - L* a* b* of arbitration from — color conversion to a YMCK signal 
can be performed. Furthermore, the optimal **** decision section 16 and the YMCK signal calculation 
section 17 are used directly, and it is L* a* b* of arbitration. It is also possible to constitute so that it 
may consider as an input and a YMCK signal may be acquired. 

[0072] Drawing 8 is the block diagram showing the gestalt of operation of the 2nd of this invention. 
Among drawing, the same sign is given to the same portion as drawing 1 , and explanation is omitted. 
19 is the adjustment limit **** calculation section. L* a* b* of the color gamut which can be expressed 
by three colors except Japanese ink in the adjustment **** calculation section 13 in the gestalt of 
operation shown in above-mentioned drawing 1 More than one are chosen, AKUROMA tic **** is 
computed from this L* a* b*, and it is L* a* b* to this AKUROMA tic ****. Adjustment **** was 
computed by multiplying by the Japanese ink control parameter which responded and was set up 
beforehand. In this case, selected L* a* b* Since it belongs to the color gamut which can be expressed 
by three colors, when generating YMCK using adjustment ****, the total amount of color material was 
stopped low, and **** has been determined as the basis of the premise of almost not exceeding a 
coverage limit. The gestalt of this 2nd operation shows the decision method of**** when the total 
amount of color material may exceed a coverage limit in the gestalt of above-mentioned operation. In 
addition, also in the gestalt of this 2nd operation, the case where made the object color space into the 
CIELAB (L* a* b*) color space, and 4 color chrominance signal containing Japanese ink is set to Y, M, 
C, and K is explained. Of course, like the gestalt of above-mentioned operation, neither a color space 
nor 4 color chrominance signal is limited to this, and can be applied also with 4 color chrominance 
signal containing other color spaces, such as CIELUV (L* u* v*) and RGB, and other Japanese ink. 
[0073] Except for the point of having formed the adjustment limit **** calculation section 19 with the 
configuration of the 2nd of the gestalt of operation of this invention shown in drawin g 8 , it is the same 
as that of the gestalt of the 1st operation of a **** almost, and the following explanation explains this 
adjustment limit **** calculation section 19. In addition, also in the gestalt of this 2nd operation, the 
same deformation as the gestalt of the 1st operation of a **** is possible. 

[0074] In the adjustment limit **** calculation section 19, by making it into adjustment limit ****, 
when the total amount of color material of YMCK generated using adjustment **** computed in the 
adjustment **** calculation section 13 fills a coverage limit, and not filling, it computes adjustment 
limit **** by searching between adjustment **** and AKUROMA tic **** so that a coverage limit 
may be filled. When investigating whether adjustment limit **** is calculated beforehand and 
adjustment **** is between adjustment limit **** and AKUROMA tic **** and not filling a coverage 
limit with adjustment ****, the method of adopting adjustment limit **** may be used. Moreover, L* 
a* b* belonging to the color gamut which can be expressed by three colors chosen in the adjustment 
**** calculation section 13 About all Calculation processing of adjustment limit **** when not filling a 
judgment and coverage limit of the total amount of color material must not necessarily be performed, for 
example, L* a*b* on the outline of the color gamut which can be expressed by at least 3 colors 
******** - carry **** — further - 1 in a color gamut thru/or two or more L* a* b* ******** - it may 
be made to carry out. 

[0075] Drawing 9 is a flow chart which shows an example of the actuation in the adjustment limit **** 
calculation section. L* a* b* chosen in the adjustment **** calculation section 13 Calculation of 
receiving adjustment **** judges whether it is confirming whether the total amount of color material of 
YMCK generated using computed adjustment **** fills a coverage limit in S61. for example, L* a* b* 
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on the outline of the color gamut which can be expressed by at least 3 colors ********„ it checks — as 
— set **** ~ further — 1 in a color gamut thru/or two or more L* a* b* ******** - it can set up so that 
it may check. L* a* b* chosen in the adjustment **** calculation section 13 In being what does not 
check, the adjustment limit **** calculation section 19 outputs adjustment **** computed in the 
adjustment **** calculation section 13 in S62 as it is, without processing substantially. 
[0076] L* a* b* chosen in the adjustment **** calculation section 13 In being a candidate for a check, 
the total amount of color material of YMCK generated using adjustment **** computed in the 
adjustment **** calculation section 13 in S63 confirms further whether fill a coverage limit. 
Consequently, if the coverage limit is filled, in S64, adjustment **** computed in the adjustment **** 
calculation section 13 will be outputted as it is. When the coverage limit is not being filled with 
adjustment **** computed in the adjustment **** calculation section 13, in S65, adjustment limit **** 
is computed and outputted by searching between adjustment **** and AKUROMA tic **** so that a 
coverage limit may be filled. 

[0077] Drawing 10 is a graph which shows an example of the relation between the lightness in the 
gestalt of operation of the 2nd of this invention, and ****. L* a* b* here chosen in the adjustment **** 
calculation section 13 The case where processing which determines **** which satisfies a coverage 
limit is performed to all is shown. **** in the color from which it is a certain saturation and a hue, and 
lightness differs like above-mentioned drawing 7 is shown, and L* (lightness) and an axis of ordinate 
are made into the amount of Japanese ink (K) for the horizontal axis. The semantics of the outline of A, 
B, and C, a dashed line, a continuous line, a white round head, a black dot, a black rectangular head, and 
a white rectangular head is the same as that of drawing 7 , and the black trigonum shows adjustment 
limit **** computed in the adjustment limit **** calculation section 19. 

[0078] L* a* b* chosen in the adjustment **** calculation section 13 It confirms whether satisfy a 
coverage limit to all, and adjustment limit **** which fills a coverage limit about what does not satisfy 
a coverage limit is computed. In drawing 10 , it is shown about the selection color adjustment **** and 
adjustment limit **** are indicated to be according to the same lightness that the total amount of color 
material was not satisfied with adjustment **** of a coverage limit, and adjustment limit **** was 
computed in the adjustment limit **** calculation section 19. Moreover, since adjustment **** 
computed in the adjustment **** calculation section 13 has satisfied the coverage limit, the selection 
color adjustment limit **** corresponding to adjustment **** is not indicated to be shows that it was 
outputted as it is. 

[0079] Thus, if the whole **** is predicted in the optimal **** modeling section 15 using adjustment 
limit **** (and adjustment **** which satisfied the coverage limit and was outputted as it was) 
computed in the adjustment limit **** calculation section 19, and limit **** computed in the limit **** 
calculation section 14, **** which satisfies a coverage limit as shown in drawing 1 0 by the dotted line 
can be asked. 

[0080] Drawing 1 1 is a graph which shows another example of the relation between the lightness in the 
gestalt of operation of the 2nd of this invention, and ****. L* a* b* here chosen in the adjustment **** 
calculation section 13 L* a* b* in an outline with the lower lightness which can consider that the total 
amount of color material becomes large most inside The case where processing which determines **** 
which satisfies a coverage limit is performed to all is shown. Except an outline, adjustment **** 
computed in the adjustment **** calculation section 13 will be outputted as it is. Also in this example, 
**** in the color from which it is a certain saturation and a hue, and lightness differs like above- 
mentioned drawin g 7 and drawing 10 is shown, and L* (lightness) and an axis of ordinate are made into 
the amount of Japanese ink (K) for the horizontal axis. The semantics of the outline of A, B, and C, a 
dashed line, a continuous line, a white round head, a black dot, a black rectangular head, and a white 
rectangular head is the same as that of drawing 7 and drawing 10 , and the black trigonum shows 
adjustment limit **** computed in the adjustment limit **** calculation section 19. 
[0081] In this case, only in the outline C of the color gamut which can be expressed by three colors 
except Japanese ink, the total amount of color material of YMCK generated using adjustment **** 
computed in the adjustment **** calculation section 13 confirms whether fill a coverage limit, and a 
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coverage limit is not filled in this case, but the case where adjustment limit **** is computed is shown. 
Other L* a* b* chosen in the adjustment **** calculation section 13 About receiving adjustment ****, 
it is not concerned with whether a coverage limit is filled, but is outputting as it is. 
[0082] Thus, if the whole **** is predicted in the optimal **** modeling section 15 using adjustment 
limit **** and adjustment **** outputted as it was computed in the adjustment limit **** calculation 
section 19, and limit **** computed in the limit **** calculation section 14, **** which satisfies a 
coverage limit as shown in drawing 1 1 by the dotted line can be calculated. 

[0083] in addition, L* a* b* on the outline of the color gamut which can be expressed by three colors 
except Japanese ink in this way ********, i n computing adjustment limit **** L* a* b* on the outline 
L* a* b* which is a nearby representation point More desirable **** can be predicted by removing from 
the object of prediction of**** or giving weight, such as increasing the number about required data. 
[0084] All L* a* b* as which it was chosen in 3 color field as shown in drawing 10 Prediction of**** 
can be ensured when generating **** which sets and fills a coverage limit, however, many L* a* b* 
******** ~ since it is necessary to perform check of a coverage limit, and calculation of adjustment 
limit ****, great computation time is needed, on the other hand, drawing 1 1 explained « as - L* a* b* 
on the outline of 3 color field ******** - by generating **** which fills a coverage limit, computation 
time can be shortened and it is practical. When precision wants to improve, it is L* a* b* of the 
arbitration near the outline of 2 color field. What is necessary is just to consider as the object which 
performs check of a coverage limit, and calculation of adjustment limit ****, even if it attaches. 
[0085] Drawing 12 is a graph which shows an example of the relation between the lightness in the 
gestalt of operation of the 2nd of this invention, and the total amount of color material. The total amount 
of color material in the color from which it is a certain saturation and a hue, and lightness differs like 
above-mentioned drawing 7 , drawing 10 , and drawing 1 1 is shown, and L* (lightness) and an axis of 
ordinate are made into the total color-material **** for the horizontal axis. The semantics of Outlines A, 
B, and C is the same as that of drawing 7 , drawing 10 , and drawing 1 1 . T shows coverage limiting 
value. Moreover, a dotted line shows the total amount of color material when not forming the 
adjustment limit **** calculation section 19, and the continuous line shows the total amount of color 
material at the time of forming the adjustment limit **** calculation section 19. 
[0086] When adjustment **** computed in the adjustment **** calculation section 13 is used as it was 
so that it may understand with reference to drawing 12 , there is a case as a dashed line shows, so that 
the total amount of color material may exceed the coverage limiting value T. Even in such a case, by 
computing adjustment limit **** by the adjustment limit **** calculation section 19, **** can be 
calculated so that a coverage limit may be filled with the whole color gamut, as a continuous line shows. 

[0087] The gestalt of each above-mentioned operation can be realized also by the computer program. In 
that case, the data which the program and its program use can also be memorized to the storage which a 
computer can read. Moreover, a computer can be memorized to the storage which can be read also about 
data, such as data of above-mentioned DLUT, and a coefficient for performing color conversion. To the 
reader with which the hardware resources of a computer are equipped, according to the contents of 
description of a program, a storage causes the change condition of energy, such as MAG, light, and 
electrical and electric equipment, and can transmit the contents of description of a program to a reader in 
the form of the signal corresponding to it. For example, it is the memory built in a magnetic disk, an 
optical disk, CD-ROM, a memory card, and a computer. 

[0088] Drawin g 1 3 is the block diagram showing one gestalt of operation of the image formation 
equipment of this invention. For 51, as for the color processing section and 53, the preceding paragraph 
image-processing section and 52 are [ the latter-part image-processing section and 54 ] image formation 
engines among drawing. The preceding paragraph image-processing section 5 1 performs various kinds 
of image processings before the color processing by the color processing section 52 to the inputted 
image data. Moreover, the latter-part image-processing section 53 performs various kinds of image 
processings to the image data after color processing. In addition, the preceding paragraph image- 
processing section 51 or the latter-part image-processing section 53 may not be formed. 
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[0089] the image formation engine 54 forms an image according to the image data received from the 
latter-part image-processing section 53 from the color processing section 52 or — using the color 
material of four colors containing Japanese ink. 

[0090] DLUT generated as mentioned above is prepared and the color processing section 52 is changed 
into 4 color chrominance signal which contains the Japanese ink used with the image formation engine 
54 about the image data after the image processing in the preceding paragraph image-processing section 
51 (or inputted image data). DLUT prepared in this color processing section 52 is generated using the 
model corresponding to the image formation engine 54, also took the coverage limit into consideration, 
and has determined ****. Therefore, while color conversion is performed so that the image of good 
image quality may be formed with the image formation engine 54, the image data of four colors is 
outputted within the limits of a coverage limit. By forming an image with the image formation engine 54 
based on such image data, the unnecessary color-gamut compression by exceeding a coverage limit does 
not occur, but good color reproduction can be realized. 

[0091] In addition, when using DLUT as the color processing section 52 and also generating the 
coefficient for color conversion as mentioned above, color conversion which used the coefficient may be 
performed. In any [ of the color conversion using DLUT, and the color conversion using a coefficient ] 
case, the color space of an input side is L* a* b*. It may be restricted to a color space and the foil, RGB, 
L* u* v*, XYZ(s), etc. may be other color spaces. The color space of an output side turns into a color 
space of four colors containing the Japanese ink corresponding to the image formation engine 54. 
[0092] 

[Effect of the Invention] While control of**** according to the purpose has been possible like before, 
according to this invention, in consideration of a coverage limit, the optimal **** can be determined, so 
that clearly from the above explanation. The color gamut which can reappear by four colors and satisfies 
a coverage limit by this is used effectively, unnecessary color-gamut compression is prevented, and it is 
effective in being convertible for 4 color chrominance signal containing the Japanese ink reproducing an 
object chrominance signal with high degree of accuracy. Moreover, it is effective in the ability to raise 
color reproduction nature by using the multi-dimension translation table and transform coefficient which 
are obtained from matching with 4 color chrominance signal and the object chrominance signal which 
were changed, using 4 color chrominance signal changed by doing in this way. 



[Translation done.] 
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